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Dear Sir or Madam:

In accordance with Section 8(e) of the Toxic Substances Control Act (TSCA), Rhodia Inc. (Rhodia) is
submitting the following information:

“In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH and DUODENUM with
the compound CATECHOL (Two treatments, one sampling time)”

in this study, the genotoxic potential of catechol (CAS# 120-80-9) was investigated in the in vivo comet
assay performed under alkaline conditions, i.e. pH > 13 (Alkaline Single Cell Gel Electrophoresis) in the
OFA Sprague Dawley male rat, stomach and duodenum, after two treatments by oral route at 3 dose
levels (the maximum tolerated dose, MTD, 50% and 25% MTD), followed by one expression time of 3 to 6
hours after the last treatment.

In this assay, rats are treated two times at a 24-hour interval with the test compound at different dose
levels. Three to six hours after the second treatment, the rats are killed and cells from the selected target
organs are isolated. After isolation, single cells are embedded in agarose on microscope slides and
successively submitted to lysis, unwinding and electrophoresis in alkaline conditions. After neutralization,
slides are dried and stained with a fluorescent dye before analysis and scoring. The method used for
quantifying DNA migration involves a computerized image analysis system in order to collect comet data;
then, software calculates the metrics for DNA migration per the Olive Tail Moment (OTM), corresponding
to the product of the tail length and the percentage of tail DNA.

In the initial study to determine the MTD, two groups of 4 male rats were dosed orally twice at 800 and
400 mg/kg/day. in the 800 mg/kg/day dose, very strong clonic convulsions occurred in all four male rats,
15 min to 30 min after the first treatment. For ethical reasons, the animals were euthanized and no
second treatment was performed. The dose level of 400 mg/kg/day induced no death or clinical signs in
the four male rats after the 1st or the 2nd treatment.

To determine if 400 mg/kg/day was the MTD, another group of 4 rats were treated at 500 mg/kg/day. The
first treatment at the dose level of 500 mg/kg/day induced strong clonic convulisions in the four male rats,
16 min to 30 min after the first treatment. Three animals out of 4 died and for ethical reasons, the 4th
animal was euthanized and no second treatment was performed. 400 mg/kg/day was confirmed as the
MTD.

In the comet assay, five (5) male Sprague Dawley rats were treated orally with catechol at levels of 100,
200 and 400 mg/kg/day. No statistically significant increase in the OTM medians was observed in rat
stomach cells treated with catechol at levels up to 400 mg/kg/day. The median OTM for 600 cells was
0.81, 0.35 and 1.13 at 400, 200 and 100 mg/kg/day, respectively, vs. 2.26 in the negative control group.
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Under these experimental conditions, catechol induced no statistically significant increases in DNA strand
breaks at non-lethal dose on rat stomach cells after oral administration.

Statistically significant increases in the OTM medians were observed in duodenum cells from rats, treated
with the doses of 200 and 100 mg/kg/day of catechol. The median OTM for 600 cells (from the 4 animais
analyzed per group) was 3.38 and 4.64 at doses of 200 and 100 mg/kg/day, respectively, vs. 1.48 in the
negative control group. At these two dose-levels of 200 and 100 mg/kg/day, two animals out of the four
treated, presented particularly strong increases in the median OTM, with values up to 6.07 and 4.21 at
200 mg/kg/day and 9.73 and 7.29 at 100 mg/kg/day. However, the dose of 400 mg/kg/day did not induce
a statistically significant increase in the median OTM, with a value of 1.28. This value was below that of
the OTM median for the control group. In fact the resuits showed a statistically significant increase in the
median OTM, but with an inverse dose-effect relation, and a bell-shaped curve response. The test item
was thus considered by the laboratory to be genotoxic to the rat duodenum cells.

Also in the comet assay, the laboratory reported that very strong clonic convulsions were observed 5
minutes after oral administration of catechol at the dose of 400 mg/kg/day, leading to one death between
30 minutes and 2 hours after the 1sttreatment. Furthermore, the 4 animals were trembling after the 2nd
treatment at 400 mg/kg/day. No clinical signs were reported in the animals treated with doses of 200 and
100 mg/kg/day.

Rhodia does not believe that the subject substance presents an unreasonabie risk to workers, the pubiic,
or the environment when catechol is properly manufactured and used for its intended applications, but
Rhodia believes that the submitted information may meet EPA's reporting criteria for TSCA Section 8(e).

This study was communicated to Rhodia Inc. on January 25, 2012.

Rhodia asserts that none of the information contained within this notice constitutes confidential business
information (CBI) under TSCA.

Should you have any questions, or require further information, please do not hesitate to contact me at
(215) 369-9734. Thank you.

Very truly yours,
RHODIA INC.

AT S

Judith L. Kranetz
Director, Regulatory Compliance & Product Stewardship

JLK/
Atts

Ref. 12-009L 8(e).doc
Via Federal Express
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TITLE OF THE STUDY

SPONSOR
TEST ITEM

STUDY INFORMATION

In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH

and DUODENUM (Two treatments, one sampling time)
RHODIA

CATECHOL

l.  TESTING FACILITY INFORMATION:

Test facility
Test facility address

Study director

Deputy Study director
Lead quality assurance
Test facility management
Il. SPONSOR INFORMATION:
Sponsor

Sponsor’s address

Sponsor representative

Institut Pasteur de Lille

Genetic Toxicology Laboratory

1, rue du Professeur Calmette - B.P. 245
59019 LILLE CEDEX France

Dr. Fabrice NESSLANY

Dr. Sophie SIMAR

Mrs. B. GOREZ

Professor D. MARZIN

Head of Toxicology Department

RHODIA

190, avenue Thiers
69457 LYON cedex 06

Mr. Cyrille BOCQUILLOD

lil. ANALYTICAL TEST SITE INFORMATION :

1. ANALYTICAL TEST SITE FOR BIONANALYSIS

OF DOSING FORMULATIONS

Analytical Test site address

Study Phase Number
Report Issued
Principal investigator

Test site quality assurance

Test site manager

SGS MULTILAB

Technopdle du Madrillet

65, Rue Ettore Bugatti

BP 90014

76801 Saint Etienne du Rouvray

BPL07-0029 (cf Amendment No. 3, Appendix No. 20)
January 14", 2008

Mr. BOUILLIS Gregory Email: gregory bouillis@sas.com

Tel: +33 (0) 02 35 07 91 87

Ms. SAPETA Corinne Email: corinne.sapeta@sgs.com
Tel: +33 (0) 23507 91 85

Mr. GERVAISE Yvon Email: yvon.gervaise@sgs.com
Tel: +33 (0)2 35 07 91 80

2. ANALYTICAL TEST SITE FOR BIONANALYSIS

OF PLASMA

Not performed
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT
AND REPORT AUTHENTICATION

The work described in this report was performed according to the agreed study plan and with the Standard
Operating Procedures (SOP) of the testing facility, unless otherwise stated, and was conducted in
accordance with:

o  OECD Principles of Good Laboratory Practice (as revised in 1997), ENV/MC/CHEM(98)17;

¢  GLP Decree No. 98.1312 (Official Journal of 31% December 1998);

o  GLP departmental order 14/3/2000 (Official Journal of 23" March 2000);

e GLP departmental order 28/1/2005 (Official Journal of 20™ February 2005);

o Applicatidn of the OECD Principles of GLP to the Organisation and Management of Multi-
Site Studies, No. 13 Consensus Document of the Working Group on Good Laboratory
Practice, ENV/JM/MONO(2002)8;

e EC Commission Directive 2004/10/EC of 11" February 2004 (Official Journal No. L050).

I consider the data generated and reported to be valid and | declare that this report is a true and accurate
record of the results bbtained.

As described on page 21 of the study plan FSP-IPL 070402, the sponsor certifies that the test item to be
tested provided by RHODIA is identical to the test item described in the study plan and in the Analytical
certificate.

Concerning the information about the test compound, data about its stability in the vehicle were available;
however, the Catechol stability study was not performed under GLP status and did not covered the actual
period of preservation (i.e. period between the preparation/collection process and the dosage). This
constitutes a deviation to the recommendations of the Good Laboratory Practice (OECD 1897; §6.2,
Characterization). Nevertheless, dosages showed that the differences between the nominal and the actual
concentrations of the test item in the administered dosage forms were in an acceptable range of £ 5%
demonstrating an acceptable stability of Catechol in the vehicle used under the conditions of preservation.
Therefore, this deviétion was considered as a minor deviation, which has no impact on the quality and/or
the integrity of the current study.

The study was performed at the Toxicology Department of Institut Pasteur de Lille.

Submitted by:

irector Dr. Fabrice NESSLANY* 04[4e (80%

Date Signature

Authorization of experimentation on animals * No. 58-35068
Agreement of the establishment for realizing experiments on living vertebrate animais No. A53-35008
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STUDY . Invivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH
and DUODENUM (Two treatments, one sampling time)

TEST ITEM | : CATECHOL

SPONSOR : RHODIA

This report was reviewed and approved by:
ity m : nt Professor D. MARZIN *
Head of Toxicology Department & 1 ' Ul LX)

udy directol Dr. Sophie SIMAR** ¢ 1 0.s2

Assistant

Date Signatures

Authorization of expérimentation on animals No. * 53-35001, No. ** 53-350156
Agreement of the establishment for realizing experiments on living vertebrate animals No. A59-35009
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QUALITY ASSURANCE STATEMENT
TITLE OF THE STUIbY ¢ Invivo COMET ASSAY IN THE RAT STUDY PERFORMED ON
STOMACH and DUODENUM (Two treatments, one sampling time)

TEST MTEM : CATECHOL

SPONSOR . RHODIA

STUDY LOCATION :+  INSTITUT PASTEUR DE LILLE
Genetic Toxicology Laboratory
1, rue du Professeur Calmette - B.P. 245
59019 LILLE CEDEX

This study was inspected by the Quality Assurance Unit, employing methods detailed in Standard Operating
Procedures used at the Toxicology Depariment of Institut Pasteur de Lille. The analytical phases of the study
(control of concentration in dosing formulations) were audited by SGS MULTILAB. These data are presented in
the final report. The data presented in the report accurately reflect data collected during the conduct of the
study. Any data supplied by or under the responsibility of the Sponsor were not subjected to review,

Dates of inspection, phases inspected, and reporting dates are as follows:

inspection of procedures on this inspection of procedures assoclated
study with this type of study
Study Test facility Study | Test facllity
Insx:::’tiitonl director | Management lnsxouzﬂ;tonl director | Management
report report report report
Recelpt-acclimatization
of animals 29/05/07 | 28/05/07 01/06/07
Treatment of animals 25/09/07 | 25/09/07 03/10/07
Toxicity 29/05/07 | 29/05/07 01/06/07
isolation of stomach celis 27/06007 | 27/06/07 09/07/07
Isolation of duodenum cells 27/06/07 | 27/06/07 09/07/07
Comet assay 27/09/07 | 01/10/07 03/10/07
Preparation of treatment
solutions 25/09/07 | 25/09/07 03/10/07
Reading of slides 26/07/07 | 26/07/07 20/08/07

‘ Inspection/Audit - Q.A. Report
Study Pian No. FSP-IPL 070402 28/05/07

- accepted by the study director on 28/05/07

- accepted by the sponsor representative on 06/06/07
AmendmentiNo. 1 29/08/07
- accepted by the study director on 30/08/07

- accepted by the sponsor representative on 08/08/07
AmendmentiNo. 2 20/08/08
- accepted by the study director on 28/08/08

- accepted bl the sponsor representative on 3/09/08
Amendment:No. 3 2/09/08
- accepted by the study director on 2/09/08

- accepted by the sponsor representative on 11/09/08
Amendment'No. 4 10/10/08
- accepted by the study director on 10/10/08

- accepted by the sponsor representative on 15/10/08
Draft report - 31/10/07

Final report dFI M0T

Quality Assurance Unit

Mrs Brigitte EOREZ
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FSR-IPL 070402 / CATECHOL / RHODIA

ARCHIVE STATEMENT

The following study materials are retained in the archives of the Toxicology Laboratory of the Institut
Pasteur de Lille (1, rue du Pr Calmette — 59019 Lille — France) for at least 10 years after the end of the
study:

Study plan and possible amendments,

Raw data or authenticated copies thereof,

Correspondence,

YV V VvV VY

Final report and possible amendments.

According to OECD Guideline Number 7 (as revised in 1997) point Il 6.2.6 relative to the application of the
Good Laboratory Practice Principles to short-term studies, at the sponsor's request and as mentioned in the
Study Plan FSP-IPL 070402, the test article is destroyed at the end of the study.

In addition, raw data not specific to the study, including but not limited to certificates of analysis for food,
water and sawdust and records of environmental data and equipments calibration are also archived at
Institut Pasteur de Lille for at least 20 years.

Documents referring to the GLP study and study phase at the test site SGS MULTILAB (copy of study plan
and subsequent amendments, satellite study design, final satellite report and raw data, etc.), are archived at
the test site for 10 years. On completion of this period, with the approbation of the Sponsor, all archived
documents referring to the Study Phase are destroyed or returned to the Sponsor.
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In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON THE ON STOMACH and DUODENUM

(Two treatments, one sampling time)

SUMMARY
SPONSOR RHODIA
TEST ITEM CATECHOL
BATCH NUMBER FPC0619301

STUDY LOCATION

INSTITUT PASTEUR DE LILLE

Genetic Toxicology Laboratory
1, rue du Professeur Calmette - B.P. 245
59019 LILLE CEDEX

THIS STUDY WAS CARRIED OUT IN COMPLIANCE WITH GOOD LABORATORY PRACTICE

METHOD

Animals (species, sex, strain)
Number of animals per group
Form administered

Vehicle

Route

Dose volume

Doses tested in the preliminary
toxicity test

Maximum tolerated dose
Organs studied

Treatment schedule
Number of expression times

Doses used in the comet assay
(analyzed doses appear in bold)
Reference substances

Number of cells observed
per animal

Number of cells observed
per dose

REGULATIONS

OFA Sprague Dawley male rats
4

solution

distilled water

oral

10 mL/kg

800 — 500 — 400 mg/kg/ day (x 2)

400 mg/kg/ day (x 2)

stomach and duodenum

two treatments, one sampling time

1 at 3 to 6 hours after the last treatment

400 — 200 — 100 mg/kg/ day (x 2)

dimethylhydrazine, 20 mg/kg (x1) for duodenum
N-Methyl N'-nitro-N-nitrosoguanidine (MNNG), 20 mg/kg (x1) for stomach
150

600
(450 for the positive control)

Page 8 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

RESULTS
TOXICITY ASSAY
DOSES in DOSING % MORTALITY % MORTALITY
olday (x2) | VOLUME | NUMBER OF ANIMALS| 24 HOURS AFTER 24 HOURS AFTER
mg/kglday (x2) FIRST TREATMENT | SECOND TREATMENT
800" 4 100 -
10 mL/kg
400* 4 0 0

*: 4 animals presented clonic convulsions after the 1 S treatment. Animals were euthanasied after 30 min.
**: Neither mortality nor strong clinical signs were noted

DOSES in DOSING % MORTALITY % MORTALITY
ma/kalday (x2 VOLUME | NUMBER OF ANIMALS | 24 HOURS AFTER 24 HOURS AFTER
glkglday (x2) FIRST TREATMENT | SECOND TREATMENT
500~ 10 mL/kg 4 75 .

*: 3 animals with strong clonic convulsions and 3 dead after 25 min after the 1 st treatment
4" animal euthanasied

The maximum tolerated dose of CATECHOL under these experimental conditions was set at 400
mg/kg/day (x2) by oral route in OFA Sprague Dawley male rats. The doses of 800 and 500 mg/kg elicited

strong clinical signs, as described above.

GENOTOXICITY ASSAY / STOMACH CELLS

NON PARAMETRIC
DOSES in OTM | FofSnedecor | statistical evaluation | Relative ratio
GROUP | COMPOUND | rnongiay ) | Median | ™rancones) ™ of ghost cells
e I;;::ISI:(:"' p Mann-Whitne
Solvent Distilled 0 2.26 . .
control water
400 0.81 p<0.0001 0.54
p<0.0001 | p<0.0001
TREATED | Catéchol 200 0.35 p<0.0001 0.59
100 113 p<0.0001 0.96
Z‘;i':"_‘éf MNNG wmghkgday(xt) | 5.37 - - p<0.0001 0.95

No statistically significant increase in the OTM medians was observed in rat stomach cells treated with the
three doses of Catéchol, i.e. 400 — 200 and 100 mg/kg/day (x2). Under these conditions, Catéchol was not

considered as a DNA strand breaks and/or alkali-labile sites inducer on stomach cells.
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GENOTOXICITY ASSAY / DUODENUM CELLS

NON PARAMETRIC
statistical evaluation
DOSES in OTM F of Snedecor Relative ratio
GROUP | COMPOUND|  ngngiday (2) | Median | M rmoaoncsy °f of ghost cells
P ';;:::(:"- p Mann-Whitney
Solvent Distilled
control water 0 148 ) B
400 1.28 N.S. 0.79
p<0.0001 | p<0.0001
TREATED Catéchol 200 3.38 p<0.0001 0.94
100 4.64 p<0.0001 1.10
Positive | Dimethylhydr|
control azine 20 mglkg/day (x1) 8.94 - - p<0.0001 0.87

Statistically significant increases in the OTM medians were observed in rat duodenum cells treated with the
doses of 200 and 100 mg/kg/day (x2) of Catéchol. A clear inverse dose-effect relationship was noted. In
return, the dose of 400 mg/kg/day (x2) did not induce any statistically significant increase in the median

OTM.

It is noteworthy that the highest median OTM was observed at the lowest dose tested of 100 mg/kg/day
(x2). The decrease in the values of median OTM at the two upper doses of 400 and 200 mg/kg/day (x2),
compared to the dose of 100 mg/kg/day (x2), is most probably related to toxicity of the test item Catéchol,
consistent with the clinical signs at the highest dose of 400 mg/kg/day (x2) described above. For the dose of
200 mg/kg/day (x2), the clinical signs did not indicate any toxic effect that could explain the decrease in the
OTM value. In conclusion, the highest dose without genotoxic effect under the lowest dose tested of 100

mg/kg/day (x2), could not be determined in this study.
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CONCLUSION

The test item CATECHOL (batch FPC0619301) provided by RHODIA was investigated by the means
of the in vivo comet assay on stomach and duodenum, under alkaline conditions (SCGE) in the male
OFA Sprague Dawley rats treated orally twice with 400, 200 and 100 mg/kg/day, with one sampling
time 3 to 6 hours after the last treatment. Following the resuits of the toxicity assay, the maximum
tolerated dose (MTD) determined was of 400 mg/kg/day. This dose was retained as the maximum
dose to be tested, as well as two lower doses corresponding to MTD/2 and MTD/4. These two doses
were not toxic, indeed, no clinical signs were observed.

Under these experimental conditions, CATECHOL induced no statistically significant increases in
DNA strand breaks at non-lethal dose on rat stomach cells after oral administration. CATECHOL is

hence devoid of genotoxic activity on the stomach.

In return, CATECHOL induced statistically significant increases in DNA strand breaks at non-lethal
doses on rat duodenum cells after oral administration, with the highest increase of median OTM at
the lowest dose tested of 100 mg/kg/day (x2). Furthermore, the very low cell density observed at the
two highest doses tested during image analysis, indicates a probable cell lysis due to cytotoxicity
and /or highly damaged cells with loss of information. Regarding the criteria described in paragraph
9, a test item is found to demonstrate genotoxic properties against the target organ if it results in a
statistically significant increase in the OTM median compared with the negative control group and if
the genotoxicity detected shows a dose-effect relationship. In fact the results showed a statistically
significant increase in the median OTM, but with an inverse dose-effect relation, with a bell-shaped

curve response. The test item Catechol was thus considered as genotoxic on rat duodenum cells.

It would be useful to implement a complementary assay under the same experimental conditions on
duodenum cells only, but using doses lower than 100 mg/kg/day (x2), in order to determine if there
is a high dose without genotoxic effect under the dose level of 100 mg/kg/day (x2). Under these
conditions, CATECHOL was considered as a DNA strand breaks and/or alkali-labile sites inducer on

duodenum cells.

A satisfactory agreement was observed between the actual and nominal concentrations of
CATECHOL in treatment solutions used in the in vivo comet assay performed on stomach and
duodenum. Indeed, the deviations from nominal concentrations were within an acceptable range of

+10%.
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In vivo COMET ASSAY IN THE RAT
STUDY PERFORMED ON STOMACH and DUODENUM
{two treatments, one sampling time)

A. GENERAL STUDY PLAN

The single cell gel electrophoresis (SCGE) assay, also known as the “Comet assay”, is a rapid, simple,
visual and sensitive technique for measuring and analysing DNA breakage in mammalian cells (Ostling and
Johanson, 1984; Singh ef al., 1988; Olive et al., 1990).

1. PURPOSE OF THE STUDY

The purpose of the in vivo Comet assay following the alkaline version (pH > 13) developed by Singh et al.
(1988}, is to identify those agents, which induce DNA damage such as single or double DNA strand breaks
(SSB or DSB), alkali-labile sites, DNA-DNA / DNA-protein cross-linking and SSB associated with
incomplete excision repair sites. The advantages of the Comet assay include its demonstrated sensitivity for
detecting low levels of DNA damage.

The purpose of this study is to assess the genotoxic activity of the test compound in one or several target
organs under these experimental conditions.

2. PRINCIPLE

Rats are treated two times at a 24-hour interval with the test compound at different dose levels. Three to six
hours after the second treatment, the rats are killed and cells from the selected target organ(s) are isolated
using specific enzymatic treatment schedules. After isolation, single cells are embedded in agarose on
microscope slides and the obtained microgels are successively submitted to lysis, unwinding and
electrophoresis in alkaline conditions and under dimmed light to prevent any additional DNA damage. After
neutralization, slides are dried and could therefore be stained with a fluorescent dye (e.g. propidium iodide)
before analysis and scoring. The method used for quantifying DNA migration involves a computerized
image analysis system in order to collect comet data; then, the dedicated sofware allows indeed the
calculation of metrics for DNA migration as the one introduced by Olive et al. (1990), i.e. the Olive Tail
Moment (OTM), corresponding to the product of the tail length and the percentage of tail DNA. Although at
present, there is no OECD guideline for this assay, this study plan is in agreement with recent international
recommendations. Several workshop reports or reviews defined the optimal conditions to implement the
comet assay in the state of the art (Tice et al., 2000; Hartmann et al., 2004; Burlinson et al., 2007).

3. CHOICE OF REACTIVE SYSTEM

Male rats are commonly used in this test and are recommended in workshop reports or reviews.

4. ANIMALS AND HUSBANDRY

Young adult male OFA Sprague-Dawley rats (Charles River France origin, Saint-Germain-sur-l'Arbresle;
FRANCE) weighing approximately 200 g and 5 to 10 weeks old, are used for the study. The period of
acclimatization is at least 5 days. The animals receive a clinical examination in order to retain only the
healthy ones.

At the start of the study, the weight variation of animals should be minimal and not exceed *+ 20 % of the
mean weight.
The animals are not fasted at the treatment time.
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The animals are housed in polypropylene cages measuring 42.5 x 26.6 x 15 cm, covered by a stainless
steel netted lid, in which they are placed in groups of 3 or 2 by random-distribution. The animals are
identified by numbered ear rings.

The cages are placed in a ventilated cupboard slightly overpressurized relative to the animal room that is
also ventilated.

The bedding consists of dust-free, sterilized wood shavings.

The feedstuff used is No. A04C10 irradiated rat/mouse feed from SAFE.

Drinking water softened, treated by osmosis and filtered on 0.2 pm membrane is provided ad libitum.
The temperature in the ventilated animal cupboard is 22 + 3 °C, and humidity is 55 + 15 %.

Ventilation renews the air 20 times per hour. A timer provides lighting 12 hours a day (8 a.m. - 8 p.m.) in all
the animal rooms.

5. PRELIMINARY TOXICITY TEST AND CHOICE OF DOSES

This test is performed in order to determine the maximum tolerated dose (MTD) that is chosen as the
highest dose in the in vivo Comet assay.

The maximum tolerated dose (MTD) is described as the highest dose which causes no mortality, but which
may give rise to the appearance of weak signs of toxicity. However, if a substance causes excessive signs
of toxicity (for example: lethargy) suggesting that the animal's metabolism may be disturbed, a lower dose,
chosen according to the symptoms, is administered.

in an effort to reduce the number of laboratory animals required, the toxicity test is performed according to
the improved experimental desigh recommended by Fielder et al. (1992), using a large series of doses
chosen in accordance with available toxicological data.

In the preliminary toxicity assay, 4 male rats per dose are used. Following dosing, the animals are observed
regularly for a period of at least 48 hours and any clinical signs and/or any mortalities are recorded. The
results are given in the form of tables.

The highest dose used for the in vivo Comet assay is the MTD. The lower doses should be 50% to 25% of
the highest dose (MTD/2 and MTD/4).

For non-toxic products, the maximum dose of 2 g/kg or the maximum dose that can be administered
practically to the animals, whichever is lower, will be chosen as the test highest dose.

6. MATERIAL AND METHOD

6.1 Formulation of the test compound

Solid substances are dissolved or suspended in appropriate solvents or vehicles and then diluted with the
same solvent or vehicle if necessary. In case of suspensions only, a suspension for each dose is prepared
individually. Liquid substances are dosed directly or diluted prior to dosing. Preparations for treatment are
performed just before use.

Dose levels

From the results of the preliminary toxicity test, two dose levels are chosen for each genotoxicity assay.

An additional and provisional low dose level group is also incorporated into the experimental design. It
would be assessed for DNA fragmentation in the in vivo Comet assay in the case of excessively low cell
yields or mortality occurring at the highest dose or in order to establish either a dose-effect relationship or to
find a no genotoxic effect dose.
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6.2 Dosing of animals

Healthy animals are randomly assigned to the control and treatment groups. Four animals are used in the
negative and treated groups and three for the positive control groups. The test compound is administered
using two treatments at a 24-hour interval by gavage with the standard dose volume of 10 mL/kg. More than
the required minimum of 4 animals are treated at each experimental point (5) to allow for possible mortality
or problems encountered during cell isolation step. Other routes of exposure may be acceptable when
justified. In the current study, the oral route and administration by gavage is the most appropriate in order to
caracterise the genotoxic activity of catechol in the stomach and the forestomach and in particular to
demonstrate whether or not catechol is a direct genotoxic.

Negative controls are animals treated with vehicle in the same condition as treated animals (same route
and vehicle).

Positive control animals are usually treated by oral route using a single treatment.

6.3 Expression times (Sampling times)

One expression time between 3 to 6 hours after the second treatment is performed for the in vivo Comet
assay. At the end of the expression time, animals are sacrificed and the cells of the target organs are
isolated.

The repartition of treatment groups is summarized in the following Table:

Group | Treatment Dosage Number of animals used*
3-6 hours after the 2™ treatment
1 Vehicle 4 (5)
2 Test compound Additional low dose**(MTD/4) 4 (5)
3 Test compound mid dose (MTD/2) 4 (5)
4 Test compound high dose (MTD) 4 (5)
Dimethylhydrazine
5 (duo dezu%) 10 mg/kg 3 (4)
6 MNNG (stomach) 20 mg/kg 3(4)

* Number of animals used in the test: the numbers indicate the number of animals used for cell isolation
and, in brackets, the number of animals actually treated for the test.

** Group 2: an additional and provisional low dose level group which would only be assessed for the DNA
fragmentation in the in vivo Comet assay in the event of unacceptably low cell yields or mortalities occurring
in group 4, or in order to establish either a dose-effect relationship or to find a no genotoxic effect dose.

These positive controls have been chosen because they have as target organ the stomach (MNNG) and the
duodenum (DMH) and are known as specific carcinogens in these organs.

6.4 Cell isolation(s)

The 5 animals of each group are assigned for cell isolation, but only 4 randomly animals are actually
assessed for DNA fragmentation (the 5™ animal could be assessed in the case of discrepant or equivocal
results).

individual animals are anaesthetized with pentobarbital (60 mg/kg) and maintained under deep anaesthesia
to prevent any likelihood of recovery.
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6.4.1 Stomach

The abdominal surface of the animal is rinsed with 70% (v/v) ethanol and a 'V' shaped incision is made from
the centre of the lower abdomen to the rib cage. The skin and muscles are removed to reveal the
abdominal cavity. The stomach is removed, opened and rinsed with calcium- and magnesium-free
phosphate buffer saline (PBS). The forestomach is discarded and the cells of gastric mucosa are isolated
by enzymatic digestion following Burlinson et al. (1989) and Brauit ef al. (1999) as described hereafter:

The gastric mucosa is incubated in calcium- and magnesium-free Hank’s balanced salt solution (HBSS)
containing 50 U/mL protease at 37 °C for 30 minutes in the oven. After the first incubation period, the
mucosa is then flushed with the incubation medium to remove celis. The cell suspensions are centrifuged at
350 g for 5 minutes. The cell pellets are resuspended in HBSS containing 0.25 % dispase Il and the
suspensions are incubated at 37 °C for 15 minutes in a hot-bath.

After the second incubation period, 0.5 mL of fetal calf serum is added and the cell suspensions are filtered
through a 150 pm nylon filter. The cell suspensions are then centrifuged at 350 g for 5 minutes and the cells
are resuspended in HBSS.

The proportion of viable cells is determined with the help of a Malassez haemocytometer using Trypan blue
technique as described in 6.6 before preparing slides to be assessed for DNA fragmentation (see
paragraph 6.7: Comet assay).

6.4.2 Duodenum

The abdominal surface of the animal is rinsed with 70% (v/v) ethanol and a 'V' shaped incision is made from
the centre of the lower abdomen to the rib cage. The skin and muscles are removed to reveal the
abdominal cavity. The totality of the duodenum is removed and rinsed with calcium- and magnesium-free
phosphate buffer saline (PBS). Cells of duodenum are isolated by enzymatic digestion following Evans et
al. (1992) as described hereafter.

Firstly, a ligature is tightened at one end of each duodenum sample. Then, a mix of collagenase X| and
dispase | (300 U/ml, 0.02 %) is directly injected into the sample of duodenum using a syringe and a second
ligature is placed on the other end of the sample of duodenum. The sample of duodenum filled with the
enzymatic mix is then incubated for 30 minutes at 37 °C in a hot-bath, in 10 mL of HBSS. After the
incubation period, around 0.2 mL of fetal calf serum is added. The sample of duodenum is then opened and
carefully scrapped in order to facilitate the cell dissociation. After that, the cell suspension is centrifuged 5
minutes at 150 g. The cell pellets are resuspended in HBSS.

The proportion of viable cells is determined with the help of a Malassez haemocytometer using Trypan blue
technique as described in 6.6 before preparing slides to be assessed for DNA fragmentation (see
paragraph 6.7: Comet assay).

6.5 Determination of the cytotoxicity of the compound

Cytotoxicity is determined on a small sample of each isolated cell suspension following the Trypan blue vital
dye exclusion technique.

In accordance with a recognized group of scientists, the decrease in the viability should not be more than
30 % when compared to the concurrent control (Tice et al., 2000). Cell viability in the target tissue that is
below 70 % of that in the control animals may thus be considered excessive.

Therefore, according to the data obtained from the cytotoxicity assessment, doses are actually selected for
genotoxicity assessment (two dose levels are chosen for each structured organ).

At least 1.2 x 10° viable cells are required for proceeding to slides preparation (4 slides with 3 x 10* viable
cells per slide) as described in 6.7.
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6.6 Preparation of specific reagents for comet assay

6.6.1 Lysis stock solution (pH 10)

The composition of the lysis stock solution is the following:
- NaCl25mM
- EDTA 100 mM
- Trizma Base 10 mM
- NaOH12g/L
The final lysis solution contains 89 % of lysis stock solution, 10 % of DMSO and 1 % of Triton X-100.

6.6.2 Electrophoresis buffer

The final electrophoresis buffer contains 30 mL of NaOH 10 N solution, 5 mL of EDTA 200 mM (pH =
10) solution and 965 mL of distilled water.

6.6.3 Neutralization buffer
The neutralisation buffer contains Trizma Base 400 mM (pH = 7.5).
6.6.4 Staining stock solution
The staining stock solution contains 1 mg/ml of Propidium iodide in distilled water.

Just prior to use, the staining stock solution is 1/10™ diluted in water to obtain the final staining solution.

6.7 Comet assay

The Comet assay is performed under alkaline conditions essentially following the procedure of Singh ef al.
(1988). At least three slides are prepared for each animal, with 4 animals per group, i.e. at least 12 slides
per type of treatment (negative and positive control and two dose levels). Fifty cells per slide are randomly
scored, i.e. 150 cells per animal.

The essential steps of comet assay are successively, layering of cells mixed with low melting point agarose

(over coated glass microscope slides), lysis (to lyse the cell and nuclear membranes and other proteins),
unwinding of DNA, electrophoresis, neutralization, staining and scoring.

6.7.1 Dried slides preparation (pre-layering)

Conventional slides are dipped in a 1.5 % normal melting point agarose in PBS while it is hot. After gently
remove, underside of slides is wiped in order to remove excess agarose. The slides are then laid in a tray
on a flat surface to dry.

6.7.2 Slide preparation

Before use, a volume of 85 pl of 0.8% of Normal Agarose (NA) is added on microscope slide pre-layered
with 1.5% of NA (as described above in 6.8.1) and cover with a glass coverslip. Slides are placed on a slide
tray resting on the ice packs until the agarose layer hardens (3 to 5 minutes). Around 3 x 10* cells of the
different concentrations tested are mixed with 75 pl of 0.5% of Low Melting Point Agarose (LMPA) kept at
37 °C and added on microscope slide after gentle slide off the coverslip. They are then covered with a new
glass coverslip. Slides are placed on a slide tray on ice packs for 3 to 5 minutes.
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6.7.3 Lysis

After the top layer of agarose has solidified, the glass coverslips are removed and the slides are immersed
for at least 1 hour at + 4 °C in the dark in a lysing solution consisting of 2.5 M NaCl, 100 mM EDTA, 10 mM
Tris, pH 10, to which 1% Triton X-100 and 10% DMSO are freshly added (pH adjusted to 10 with NaOH).

6.7.4 Unwinding, electrophoresis and staining

The slides are then removed and placed on a horizontal gel electrophoresis unit and the unit filled with
freshly prepared alkaline buffer (1 mM EDTA and 300 mM NaOH, pH > 13) to around 0.25 cm above the
slides. In order to avoid excessive variation across the groups during each electrophoretic run, for each
animal only one of the quadriplicate slides is processed in each run (DNA — unwinding and electrophoresis)
The celis are exposed to the alkali for 20 minutes to allow the DNA unwinding, and expression of single-
strand breaks and alkali-labile sites. Next, electrophoresis is conducted for 20 minutes at 0-4°C by applying
an electric current of 0.7 V / cm (25 V / 300 mA). All these steps are conducted sheltered from the daylight
to prevent the occurrence of additional DNA damage. After electrophoresis at pH >13, the slides are
neutralized twice for 5 minutes with 0.4 M tris (pH 7.5) and the DNA is exposed for § minutes to absolute
ethanol in order to preserve all the comet assay slides [34]. Subsequently, the slides are airdried and then
stored at room temperature until they are scored for DNA migration.

Just prior to scoring, the DNA is stained using Propidium lodide (20 pg/mL distilled water; 30 pL/slide).

6.7.5 Image analysis

Slides are examined at 250 x magnification using a fluorescent microscope (Leica Microscopy and Scientific
Instruments Group, Heerbrugg, Switzerlfand) equipped with an excitation filter of 515-560 nm and a barrier
filter of 590 nm, connected through a gated CCD camera to Comet Image Analysis System, version 4.0
software (Kinetic Imaging Ltd, Liverpool, UK).

At least three slides are prepared for each animal, with 4 animals per group, i.e. at least 12 slides per type

of treatment (negative and positive control and two dose levels). Fifty cells per slide are randomly scored,
i.e. 150 cells per animal.

6.7.6 Tail parameters

Olive Tail Moment (OTM) preconised by Olive (1993) is used to evaluate DNA damage. The OTM,
expressed in arbitrary units, is calculated by multiplying the percentage of DNA (fluorescence) in the tail by
the length of the tail in um (B. Hellman et al., 1995; E. Rojas et al., 1999). The tail length is measured
between the edge of comet head and the end of the comet tail.

A major advantage of using the OTM as an index of DNA damage is that both the amount of damaged DNA
and the distance of migration of the genetic material in the tail are represented by a single number (J.
Ashby et al., 1995).
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Fluorescence Intensity

A

Tail Moment = % fluorescence in tail x tail length

Tail length

-— — e ond

L ¥

Tail Moment calculation following Olive

7. EXPRESSION OF THE RESULTS AND STATISTICAL ANALYSIS

7.1 Expression of the results

0O At least three slides are prepared for each animal with 4 animals per group, i.e. at least 12 slides per
type of treatment (negative and positive control and two dose levels). Fifty celis per slide are randomly
scored, i.e. 150 cells per animal.

The results obtained in the different treatments are presented in tabular form giving the OTM median for at
least 150 cells per animal.

In addition, each slide was also examined for presence of ghost cells (possible indicator of toxicity and or
apoptosis). Ghost cells are excluded from image analysis data collection. However, determining their
frequency might be useful for data interpretation. Therefore, the percentage of ghost cells is recorded for
each slide per animal, per type of treatment and per organ. The ghost cells, also known as clouds or
hedgehogs, are morphological indicative of highly damaged cells often associated with severe genotoxicity,
necrosis and apoptosis. A ghost cells resuits from a total migration of the DNA from the nucleus into the
comet tail, reducing the size of the head to a minimum.
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Q For each assay, a box plot on Olive Tail Moment over group is realized in order to show the distribution
per slide per animal as described above:

O <————  maximum observation
a
——————e <———————  upper fence {not drawn)
/ I : 1.5 (IQR) above 75" percentile
1.51QR < maximum observation below
upper fence

<— 75" percentile

InterQuartile Range (IQR) *

<L ——— —  median
_|_ < 25" percentile

< minimum observation above
1.51QR upper fence

_ ————— <——  iower fence (not drawn)
1.5 (IQR) below 25" percentile

* : Range of observations between 25" and 75" percentiles

0 According to the 4th International Workshop on Genotoxicity Testing (Burlinson et al., 2007) as Tail
Moment is used, Tail length and %Tail DNA data will be presented under tabular form.

7.2 Statistical analysis

In order to quantify the test item effects on DNA, the following statistical analysis strategy is applied, using
the statistical software Stat view, version 5.

Before analyzing the OTM median of the treated groups, the absence of statistically significant differences
between group variances is verified. The group variances are compared (OTM of total group without
positive control) using the F of Snedecor (F- test) at the 0.05 significance level.

7.2.1 Homogeneity of variance : Statistical analysis usin

Q When differences between group variances are not found to be significant, a parametric, one-way
analysis of variance ANOVA is performed. Linear regression analysis is used to determine dose-response
relationships.

O Pair-wise comparisons t-test are used to compare each of the doses tested with the vehicle control, to
determine if a particular dose shows a difference with respect to vehicle control. Pair-wise comparisons t-
test is also used to compare vehicle control and positive control to determine acceptable criteria of a valid
test.

7.2.2 Non-homogeneity of variance: Statistical analysis using non-

0 When differences between group variances are found to be significant, the OTM frequencies and other
tail parameters do not follow a gaussian distribution (E. Bauer et al., 1998). The non-parametric, one-way
Kruskal-Wallis test is then performed. This method is based on the analysis of variance by ranks for testing
equality of population medians among groups, in order to display a possible dose-response relationships.

O The non-parametric Mann-Whitney U-test is applied to compare each of the doses tested with the
vehicle control in order to determine statistical significance of differences in group median values between
each group versus the vehicle control. This test is also used to compare vehicle control and positive control
to determine acceptable criteria of a valid test.
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8. ACCEPTANCE CRITERIA FOR THE RESULTS

A study is accepted if both following criteria are fulfilled:
- In the solvent control group, the OTM median must be lower than 8.

- In the positive control groups, the OTM median must be statistically increased compared to the
control group.

9. INTERPRETATION OF THE RESULTS

A test item is found to demonstrate genotoxic properties against the target organ if it results in a statistically
significant increase in the OTM median compared with the negative control group and if the genotoxicity
detected shows a dose-effect relationship.

However, statistically significant increases with values inside the limits of negative historical control data are
considered as non-biologically relevant.

A test item is found to have no genotoxic effect on the target organ if it does not comply with any of the
criteria listed above.

in case of significant increases in OTM median compared to vehicle control without a clear dose-
relationship or no increase in any of the treated groups with evidence of a dose-response, the test item is
considered as equivocal.

If neither situation occurs, the results are discussed case by case and another independent study may be
implemented after modifying the dose range taking into account all available relevant data. Any
complementary assay will be the subject of a new study plan.

The criteria are not absolute but do constitute an aid to decision, which will make it possible to reach a
conclusion in most cases.

10. CONTROL OF CONCENTRATION IN DOSING FORMULATIONS

The sponsor chose to check the concentration of CATECHOL in dosing formulations.

In that case, this study is a multi-site study as defined in the consensus document No.13 of OECD: the
Application of the OECD Principles of GLP to the Organization and Management of Multi-Site Studies.

The test site Quality Assurance audited this part of the study and sent a copy of the audits to the test facility
management, the study director and the lead Quality Assurance.

Deviations from the study plan or Standard Operating Procedures (SOPs) related to the study should be
documented at the test site, be acknowledged by the Principal Investigator and reported to and
acknowledged by the Study Director in a timely manner. The study director will assess the impact of each
event on the quality and/or the integrity of the study.

For each part of the multi-site study, a phase study report is issued and sent to the Study Director. It
includes the results, a Principal Investigator statement of compliance and a test site quality assurance
statement.

The corresponding results are inserted in the Final Report in Appendix No. 22 and they may be discussed
in the conclusion.

Page 20 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

10.1 Control of concentration in dosing formulations

The sponsor chooses to perform the check of the concentration of CATECHOL in dosing formulations.

Aliquots of each dosing formulation were sent to the laboratory in charge of analysis.
For details, see paragraph C2 of the current report.

11. STUDY PLAN ADHERENCE

The current study was carried out in compliance with the Final Study Plan FSP-IPL 070402 and
amendments. At Sponsor’s request, the 3" dose of 100 mg/kg/day (x2) was also analyzed.

Slides were not examined with the Comet Image Analysis System as stated page 13 of the Final Study
Plan, but with a 200 x magnification, using a fluorescent microscope (Leica Microsystems - DM 2000,
Heerbrugg, Switzerland), equipped with an excitation filter of 515-560 nm and a barrier filter of 590 nm,
connected through a gated monochrome CCD |EEE1394 FireWire video camera (Allied Vision
Technologies), to Comet Assay IV Image Analysis System, version 4.11 with Windows XP Pro Software
(Perceptive Instruments Ltd, Suffolk, UK).

No other deviation from the Final Study Plan was observed.
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SPONSOR

TEST ITEM

|.P.L. REGISTRATION NUMBER
BATCH NUMBER

EXPIRY DATE

APPEARANCE

QUANTITY SUPPLIED

PURITY

STORAGE

STABILITY IN
STORAGE CONDITIONS

B. GENERAL INFORMATION AND SPECIFIC PROTOCOL

In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON
STOMACH and DUODENUM (Two treatments, one sampling
time)

CATECHOL

060719

FPC0619301

14-07-2008

beige to brown flakes

approximately 200 g

99.7%

at room temperature, away from light and air (may discolour)

14/07/2008

This test item, the characteristics of which are given in Appendix No. 13, was tested in accordance with
the Final Study Plan, with the following exceptions or particularities:

The test item presents a purity of 99.7%, a purity correction was made.

Animals

Feedstuff No. AO4C10 irradiated

Form administered
Vehicle

Stability in vehicle

Route

Dose volume

Maximum tolerated dose
Organs studied

Treatment schedule

Number of expression times

Doses used in the comet assay
(analyzed doses appear in bold)

Reference substances

Number of cells observed/animal
Number of cells observed/dose

- In-life phase:

Experimental starting / completion date :

rat: OFA Sprague Dawley
sex: male only

weight: 156 gto 192 g
SAFE, Batch 61124

solution
distilled water

stable at —18°C during 2 months
oral route

10 ml/kg

400 mg/kg/day (x2)

stomach and duodenum

treated and control groups: two treatments with a 24-hour interval
positive control groups: one treatment

1: 3 to 6 hours after the last treatment

400 — 200 — 100 mg/kg/day (x2)

STOMACH: N-Methyl N’-nitro-N-nitrosoguanidine (MNNG)
(Aldrich, Batch 15427L0), oral route, 20 mg/kg (at 10 mL/kg)

DUODENUM: dimethylhydrazine (Fluka, Batch 419144/1 34800)
oral route, 20 mg/kg (at 10 mL/kg)

150
600
450 for positive control

28/05/07 — 22/10/07

Page 22 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

C.RESULTS

The genotoxic potential of CATECHOL (batch FPC0619301) from RHODIA was investigated in the
in vivo comet assay performed under alkaline conditions, i.e. pH > 13 (Alkaline Single Cell Gel
Electrophoresis) in the OFA Sprague Dawley male rats, stomach and duodenum, after two treatments
by oral route at 3 dose levels (the maximum tolerated dose, MTD, 50 and 25% MTD), followed by one
expression time of 3 to 6 hours after the last treatment.

The current protocol is in agreement with recent international recommendations, several workshop
reports or reviews which defined the optimal conditions to implement the comet assay in the state of
the art (Tice et al., 2000; Hartmann et al., 2004; Burlinson et al. 2007).

1. PREPARATION OF DOSING FORMULATIONS

In accordance with the Final Study Plan, the test CATECHOL was dissolved in distilled water up to a
maximum concentration of 80 mg/mL (toxicity assay) or 40 mg/mL (genotoxicity assay) and
administered at a dose volume of 10 mL/kg, giving final doses of 800 and 400 mg/kg, respectively.
The different inferior dilutions were also performed with distilled water.

Regarding the positive reference substance, both MNNG and dimethylhydrazine were dissolved in
distilled water and administered under a dose volume of 10 mL/kg by oral route.

2. CONTROL OF CONCENTRATION IN DOSING FORMULATIONS

In agreement with the study plan FSP-IPL 070402, samples of each dosing formulation (volume of
2 x 1 mL) used in the main genotoxicity assay were stored frozen at — 18 + 3°C, prior to dispatching
on dry ice at the end of the study to the Principal Investigator in charge of control of concentration in
treatment solutions:

Name, surname : Mr. Gregory BOUILLIS

Address : SGS MULTILAB
Technopdle du Madrillet
65, Rue Ettore Bugatti
BP 90014
76801 Saint Etienne du Rouvray

Results of CATECHOL concentrations in dosing formulations are presented in the final report,
Appendix No. 22.

A satisfactory agreement was observed between the actual and nominal concentrations of
CATECHOL in treatment solutions used in the in vivo comet assay performed on stomach and
duodenum. Indeed, the deviations from nominal concentrations were within an acceptable range of
£10%. Furthermore, solutions of CATECHOL can be considered as stable at —18°C, during two
months.

The second aliquots were kept in the same preserving conditions at Institut Pasteur de Lille. The
back-up samples were not used and were thus destroyed at the finalization of the study report.
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3. TOXICITY TEST

Results of the toxicity test by the oral route in OFA Sprague Dawley male rats (preliminary and
confirmatory assays) are summarized in Table 1.

In this toxicity assay, two groups of 4 male rats were dosed orally twice at 800 and 400 mg/kg/day.
The maximum tolerated dose of CATECHOL was set at 400 mg/kg/day (x2) by oral route in OFA
Sprague Dawley male rats. Indeed, the dose of 800 mg/kg/day (x2) elicited strong clinical signs, as
described below and at the dose of 500 mg/kg/day (x2), 3 animals out of 4 died 25 min after the first
treatment. In return, the dose of 400 mg/kg/day (x2) induced no clinical signs.

DOSE OF 400 MG/KG/DAY (X2)

The dose level of 400 mg/kg/day (x2) induced no death or clinical signs in the four male rats after the
1% or the 2™ treatment.

DosSE OF 800 MG/KG/DAY (X2)

The first treatment at the high dose level of 800 mg/kg/day (x2) induced very strong clonic
convulsions in the four male rats, 15 min to 30 min after the first treatment. For ethical reasons, the
animals were euthanasied and no second treatment was performed.

In order to confirm that the dose of 400 mg/kg/day (x2) is the actual maximum tolerated dose in OFA
Sprague Dawley male rats, a 2™ toxicity assay with a third intermediary dose of 500 mg/kg/day (x2)
was implemented.

DosE oF 500 MG/KG/DAY (X2)

The first treatment at the dose level of 500 mg/kg/day (x2) induced strong clonic convulsions in the
four male rats, 15 min to 30 min after the first treatment. Three animals out of 4 died and for ethical
reasons, the 4™ animal was euthanasied and no second treatment was performed.

Under these conditions, the dose of 400 mg/kg/day (x2) was retained as the maximum dose to be
tested in the comet assay. Two inferior doses were also tested, i.e. 200 and 100 mg/kg/day (x2).
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TABLE 1

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

TOXICITY ASSAY
SPONSOR: RHODIA Species’ RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mi/kg Administration route: oral
ORGAN: STOMACH Number of groups: 3
DUODENUM Number of animals: 4
PRELIMINARY ASSAY
Dates of treatments
1% treatment: 29/05/07
2™ treatment: 30/05/07
Observation dates: 29/05/07 to 31/05/07
DOSES in DOSING % MORTALITY % MORTALITY
Ikald 2 VOLUME | NUMBER OF ANIMALS 24 HOURS AFTER 24 HOURS AFTER
mglkg/day (x2) FIRST TREATMENT | SECOND TREATMENT
800* 4 100 -
10 mU/kg
400** 4 0 0

* 4 animals presented clonic convulsions after the 1% treatment. Animals were euthanasied after 30 min.
**: Neither mortality nor strong clinical signs were noted

Dates of treatments

CONFIRMATORY ASSAY

1% freatment; 19/06/07
2" treatment: 20/06/07
Observation dates: 19/06/07 to 21/06/07
DOSES in DOSING % MORTALITY % MORTALITY
e day x2) | VOLUME | NUMBER OF ANIMALS | 24 HOURS AFTER 24 HOURS AFTER
mg/kg/day (x2) FIRST TREATMENT | SECOND TREATMENT
500* 10 mL/kg 4 75 -

* 3 animals with strong clonic convulsions and 3 dead after 25 min after the 1 treatment

4" animal euthanasied
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4.IN VIVO COMET ASSAY

At least 5 male rats per dose were treated orally twice with 400, 200 and 100 mg/kg/day (x2) CATECHOL
for the in vivo comet assay on stomach and duodenum. The 2 highest doses of 400 and 200 mg/kg/day
(x2), giving acceptable cell viability using the Trypan blue vital dye exclusion technique, i.e. >70%, were
analysed first (See Table 5 and 9, Appendix 1). At sponsor’s request, the 3™ dose of 100 mg/kg/day (x2),
also presenting a cell viability above 70%, was analyzed and the results presented in the Final report.

The test results are summarized in Tables 2 and 3 and in Figures 1 and 2. The tables of data of individual
values for nuclei's OTM are presented in Appendix No. 7 for stomach and in Appendix No. 10 for
duodenum. The individual results are summarized in Appendix No. 1 (Tables 5 to 8) for stomach cells and
appendix No. 2 (Tables 9 to 12) for duodenum cells. The individual representation of distributions is
presented in Appendix No. 3 for stomach and No. 5 for duodenum.

The Tables of data of individual values of OTM, Tail Length and % DNA in Tail are presented in Appendices
7, 8 and 9 for the stomach and 10, 11 and 12 for the duodenum.

The historical data for negative control and positive control were constituted with an assay after two
treatments followed by one sampling time, 3 to 6 hours after the last treatment.

Significant increases in the mean OTM median values were noted in the groups treated with MNNG and
dimethyihydrazine, demonstrating the sensitivity of the animal strain used to specific clastogenic agents on
stomach and duodenum Thus, the validity criteria for the test were fulfilled and the test was valid.

The weight homogeneity of the animals used in this test after random-distribution was verified by comparing
the weight mean of the treatment groups with that of the control group (Student t-test) (Table 4). There was
no statistically significant difference between the weights of animals treated with the test item and those of
control rats.

The results of the cellular viability determination upon the Trypan blue exclusion method are presented in
Tables 5 and 9. The calculated relative viabilities for stomach and duodenum cells were superior to 70 %.
However, it is to be noted that very strong clonic convulsions were observed 5 minutes after oral
administration of Catéchol at the dose of 400 mg/kg/day (x2), leading to one death between 30 minutes
and 2 hours after the 1° treatment. Furthermore, the 4 animals were trembling after the 2™ treatment at 400
mg/kg/day. The animals treated with the two inferior doses of 200 and 100 mg/kg/day elicited no clinical
signs.

Furthermore, the observation of slides during image analysis of stomach and duodenum cells, showed a
very low cell density at the two highest doses analysed of 400 and 200 mg/kg/day (x2). This low cell density
indicates the presence of cell lysis that could not be identified with the Trypan blue vital dye exclusion
technique nor with the measurement of ghost cells.

GENOTOXICITY IN RAT STOMACH CELLS

No statistically significant increase in the OTM medians was observed in rat stomach cells treated with the
three doses of Catéchol, i.e. 400 — 200 and 100 mg/kg/day (x2). Indeed, the values of median OTM for 600
cells were of 0.81 — 0.35 and 1.13 at 400 — 200 and 100 mg/kg/day (x2), respectively, vs. 2.26 in the
negative control group (Tables 2 and 6). The OTM medians at the three tested doses were under the value
of OTM median for the control group.

The F test (F of Snedecor) showed a statistically significant difference between group OTM variance
(p<0.0001). Due to this non-homogeneity of variance between OTM groups, statistical analysis was
performed using non-parametric tests.

The non-parametric statistical assessment allowed to display a significant dose-response relationship
(Kruskall-Wallis, p<0.0001).
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The pair wise analysis using Mann-Whitney showed statistically significant decreases in the median OTM of
the three tested doses of 400 — 200 and 100 mg/kg/day (x2), vs. the negative control (Mann-Whitney,
p<0.0001). Nevertheless, this decrease had no meaning in terms of genotoxicity.

Regarding the percentages of ghost cells, no increase compared to the negative control was observed
(Table 8).

Under these conditions, Catéchol was not considered as a DNA strand breaks and/or alkali-labile sites
inducer on stomach cells in the rat.

GENOTOXICITY iN RAT DUODENUM CELLS

Statistically significant increases in the OTM medians were observed in duodenum cells from rats, treated
with the doses of 200 and 100 mg/kg/day (x2) of Catéchol. indeed, the values of median OTM for 600 cells
(4 animals tested per group) reached 3.38 and 4.64 at the two doses of 200 and 100 mg/kg/day (x2),
respectively, vs. 1.48 in the negative control group (Tables 3 and 10). At these two dose-levels of 200 and
100 mg/kg/day (x2), two animals out of the four treated, presented particularly strong increases in the
median OTM, with values reaching 6.07 and 4.21 at the dose of 200 mg/kg/day (x2) and 9.73 and 7.29 at
the dose of 100 mg/kg/day (x2) (for 150 cells observed by animal, Table 10).

In return, the dose of 400 mg/kg/day (x2) did not induce a statistically significant increase in the median
OTM, with a value of 1.28. This value was under the value of OTM median for the control group.

It is noteworthy that the highest median OTM was observed at the lowest dose tested of 100 mg/kg/day
(x2). The decrease in the values of median OTM at the two upper doses of 400 and 200 mg/kg/day (x2),
compared to the dose of 100 mg/kg/day (x2), is most probably related to toxicity of the test item Catéchol,
consistent with the clinical signs described above, i.e. strong clonic convulsions were observed 5 minutes
after oral administration of Catéchol at the dose of 400 mg/kg/day (x2), leading to one death between 30
minutes and 2 hours after the 1% treatment and the 4 animals were trembling after the 2™ treatment at 400
mg/kg/day. In return, no clinical signs were observed after the treatments at 200 and 100 mg/kg.

Furthermore, the cytotoxicity evaluated with the Trypan blue vital exclusion method and the measurement
of the percentage of ghost cells during image analysis, did not permit to evaluate the potential cytotoxicity at
the three doses tested (Tables 9 and 12).

The bell-shaped curve effect observed is considered as an indicator of the genotoxic activity of Catechol.

No dose without genotoxic effect could be determined at a concentration lower than 100 mg/kg/day (x2).
Therefore, it would be useful to implement a complementary assay in order to investigate if Catéchol
induces a genotoxic effect at doses lower than 100 mg/kg/day (x2) and to determine the highest dose under
100 mg/kg/day (x2) without genotoxic activity.

Regarding the statistical assessment, the_F test (F of Snedecor) showed a statistically significant difference
between group OTM variance (p<0.0001). Due to this non-homogeneity of variance between OTM groups,
statistical analysis was performed using non-parametric tests.

The non-parametric_statistical assessment allowed to display a significant dose-response relationship
(Kruskall-Wallis, p<0.0001). It is noteworthy that this is a reverse dose-effect relationship, i.e. there is a
decrease in the median OTM when increasing the doses of Catechol.

The pair wise analysis using Mann-Whitney showed statistically significant increases in the median OTM of
the two tested doses of 200 and 100 mg/kg/day (x2), vs. the negative control. In return, the dose of 400
mg/kg/day (x2) did not induce a statistically significant increase in the median OTM.

Regarding the percentages of ghost cells, no increase compared to the negative control was observed
(Table 12).

Under these conditions, Catechol was considered as a DNA strand breaks and/or alkali-labile sites inducer
on duodenum cells in the rat.
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HYPOTHESIS ON THE GENOTOXICITY OF CATECHOL

The results obtained in the in vivo comet assay on stomach in presence of CATECHOL, i.e.:

. no statistically significant increases in DNA strand breaks at non-lethal dose on rat stomach cells after
oral administration.

. statistically significant decreases in the median OTM of the three tested doses and displaying a
significant reverse dose-response relationship

. absence of signs of cytotoxicity at the three doses tested with the Trypan biue vital exclusion method

. no significant increase in the measurement of the percentage of ghost cells on the slides

. very low cell density observed during image analysis indicating a probable cell lysis due to cytotoxicity
and /or highly damaged cells with loss of information

and in duodenum, j.e. :

. statistically significant increases in DNA strand breaks, with the highest increase of median OTM at
the lowest dose tested, decrease in the values of median OTM at the two upper doses and no
statistically significant increases at the highest dose tested

o displaying a significant reverse dose-response relationship, decrease in the median OTM when
increasing the doses of Catechol, i.e. a bell-shaped curve response.

. absence of signs of cytotoxicity at the three doses tested with the Trypan blue vital exclusion method
. no significant increase in the measurement of the percentage of ghost cells on the slides

. very low cell density observed during image analysis indicating a probable cell lysis due to cytotoxicity
and /or highly damaged cells with loss of information

lead to different hypothesis.

1/ The test item Catechol seems to induce excessive fragmentation of DNA. This extreme DNA
fragmentation may be caused by:

- DNA strand breaks, single or double DNA strand breaks (SSB or DSB).

- Another possible mechanism could be DNA fragilization through the formation of alkali-labile sites. In
such cases, the formation of apurinic or apyrimidic sites by excision of damaged bases by a DNA-
glycosylase, may alter and fragilize DNA. The alkali-labile sites are stable up to a pH of 12.5 but are
eliminated at a pH of 13, as in the in vivo rodent alkaline assay, causing DNA strand breaks (Eastman &
Barry, 1992).

The difference of genotoxic activity observable in stomach and in duodenum cells may be related to the fact
that the concentration of Catechol in contact with the tested organ is higher in the stomach than in the
duodenum.

The observation of the slides at the two highest doses tested of 400 and 200 mg/kg/day (x2) during image
analysis showed a total absence of ghost cells, as well as a very low cell density, that may be related to the
total lysis of the cells after DNA fragmentation. The strong pulverization of DNA hindered correct staining of
the DNA and thus observation and scoring of comet cells. The limit of detection has been trespassed.
Furthermore, the lowest dose tested of 100 mg/kg/day (x2), inducing a genotoxic activity in the comet
assay, presented a normal cell density on the slides during image analysis.

The absence of signs of cytotoxicity at the three doses tested using techniques such as Trypan blue vital
exclusion method and the measurement of the percentage of ghost cells on the slides may be due to the
fact that some ghost cells are not visible on the slides. Indeed, as stated by Burlinson (2007), for certain
chemicals, the enhanced DNA migration is not observed in the in vivo rodent alkaline comet assay, despite
the presence of necrosis or apoptosis in the target organs. In that case, the cytotoxicity is directly exerted
by Catechol.
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2/ The test item Catechol is most probably an oxidizing agent, producing free radicals damaging
DNA.

In order to show that reactive oxygen species may be involved in the genotoxic activity of Catechol, an in
vivo rodent alkaline (pH>13) comet assay adding a specific endonuclease enzyme, e.g.
formamidopyrimidine-DNA glycosylase (Fpg), could be performed at lower doses than the ones tested in
the current study.

The Fpg enzyme presents a DNA glycosylase activity, associated with an AP lyase activity leading to the
formation of AP sites in DNA followed by the formation of single strand DNA breaks. In a normal cell, DNA
repair is achieved by the action of other enzymes (DNA polymerase and DNA ligase). Under the conditions
of the Comet assay, these enzymes are present until the sacrifice of animals but are absent during the
Unwinding, Electrophoresis and staining steps of the Comet Assay. The adjunction of Fpg during the Comet
assay allows to increase the number of breaks in DNA induced through an oxidizing mechanism and leads
to an increase in comet response in case of DNA oxidative damage induced by Catechol.

The expected results after treatment with Catechol and addition of Fpg, would be an increase in median
OTM values, compared to the OTM values of cells exposed to Catechol alone, without addition of Fpg
enzyme.

Nevertheless, performing this new comet assay will not modify the resuits and conclusions of the current
study.

The decrease in the median OTM in stomach and duodenum cells when increasing the doses of Catechol
and the reverse dose-response relationship indicate the possible existence of a bell-shape curved. As
described by Burlinson et Al (2007), in some cases it is also possible to detect a decrease in DNA
migration, as observed with Catechol in stomach and duodenum cells, due to:

- the loss of heavily damaged or dying cells during sample processing or electrophoresis, and /or
secondary toxicity induced by Catechol.

- The downturn phenomenon in the dose-response curve may also be attributed to an altered
bioavailability at higher dose levels.

Due to the bell-shape curve effect of the genotoxic activity of Catechol, it is not excluded that Catechol
may display genotoxic activity both in stomach and duodenum cells at dose-levels lower than 100
mg/kg/day (x2).

Page 29 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

TABLE 2
in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS
RECAPITULATIVE TABLE
SPONSOR: RHODIA Species: RAT
TEST ITEM: Catéchol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral

Number of groups: 3
Number of animals: 4

1* treatment: 25/09/2007
ORGAN: STOMACH 2" treatment*: 26/09/2007
* the positive control was treated once at that date

oTM NON PARAMETRIC
statistical evaluation
DOSES in Median | Fof Snedecor Relative ratio of
GROUPS COMPOUND malkglday (x2) for 600 (homqgeneuty of ghost cells “
cells " variances) p kruskall- p Mann-
wallis? whitney™
Solvent | tilled water 0 2.26 . -
control
400 0.81 p<0.0001 0.54
p<0.0001 | p<0.0001
TREATED Catéchol 200 0.35 p<0.0001 0.59
100 113 p<0.0001 0.96
':zf‘ittri:f MNNG 20 mglkgiday (x1) 5.37 - - p<0.0001 0.95

1- For 450 cells in positive control

2: Total group without positive control

3 OTM values obtained in treated group compared to OTM values obtained in solvent control group

4. Corresponds to the percentage of ghost cells per treated group /percentage of ghost cell in negative control group.
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TABLE 3
in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS
RECAPITULATIVE TABLE
SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 ml/kg Administration route: oral

Number of groups: 3
Number of animals; 4

1 treatment; 25/09/2007
ORGAN: DUODENUM 2™ treatment*; 26/09/2007

* the positive control was treated once at that date

R

ot™m NON PARAMETRIC
tatistical evaluation
i Median | Fof Snedecor | S Relative ratio of
GROUPS | COMPOUND . ;f:;ffy'&z) for 600 | (homogeneity of ghost cells
cells ™ variances) | o gryskall- | p Mann-
wallis® whitney®
Solvent | 1. tilled water 0 1.48 - -
control
400 1.28 N.S. 0.79
p<0.0001 | p<0.0001
TREATED Catéchol 200 3.38 p<0.0001 0.94
100 4.64 p<0.0001 1.10
Pczf":r“;f Dimethylhydrazi 20 mgikgiday (x1) 8.94 - - p<0.0001 0.87

1- For 450 cells in positive control

2: Total group without positive control

3: OTM values obtained in treated group compared to OTM values obtained in solvent control group

4- Corresponds to the percentage of ghost cells per treated group /percentage of ghost cell in negative control group
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FIGURE 1
in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

OTM MEDIAN per group

SPONSOR: RHODIA Species: RAT

TEST ITEM: Catéchol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male

DOSING VOLUME: 10 mu/kg Administration route: oral

Number of groups: 3
Number of animals: 4

1% treatment: 25/09/2007
ORGAN: STOMACH 2" treatment*: 26/09/2007

* the positive control was treated once at that date

N W s OO

OTM MEDIAN

o , e B
0 100 200 400

Doses in mg/kg/day (x2)

MNNG 20

Conclusion:

A statistically significant linear trend in nuclear fragmentation, excluding positive control was revealed
by the Kruskall-Wallis test. The analysis showed a statistically significant dose-related decrease in the
median OTM at the three tested doses of 400 — 200 and 100 mg/kg/day (x2). The trend had hence no
meaning in terms of genotoxicity.
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FIGURE 2
in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

OTM MEDIAN per group

SPONSOR: RHODIA Species: RAT

TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male

DOSING VOLUME: 10 mL/kg Administration route: oral

Number of groups: 3
Number of animals: 4

1% treatment; 25/09/2007

ORGAN: DUODENUM 2" treatment*: 26/09/2007
* the positive control was treated once at that date

OTM MEDIAN
O NWRUOON®OO

0 100 200 400 DMH 20
Doses in mg/kg/day (x2)

Conclusion:

A statistically significant linear trend in nuclear fragmentation, excluding positive control was revealed
by the Kruskall-Wallis test.
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D. CONCLUSION

The test item CATECHOL (batch FPC0619301) provided by RHODIA was investigated by the means
of the in vivo comet assay on stomach and duodenum, under alkaline conditions (SCGE) in the male
OFA Sprague Dawley rats treated orally twice with 400, 200 and 100 mg/kg/day, with one sampling
time 3 to 6 hours after the last treatment. Following the results of the toxicity assay, the maximum
tolerated dose (MTD) determined was of 400 mg/kg/day. This dose was retained as the maximum
dose to be tested, as well as two lower doses corresponding to MTD/2 and MTD/4. These two doses
were not toxic, indeed, no clinical signs were observed.

Under these experimental conditions, CATECHOL induced no statistically significant increases in
DNA strand breaks at non-lethal dose on rat stomach cells after oral administration. CATECHOL is

hence devoid of genotoxic activity on the stomach.

In return, CATECHOL induced statistically significant increases in DNA strand breaks at non-lethal
doses on rat duodenum cells after oral administration, with the highest increase of median OTM at
the lowest dose tested of 100 mg/kg/day (x2). Furthermore, the very low cell density observed at the
two highest doses tested during image analysis, indicates a probable cell lysis due to cytotoxicity
and /or highly damaged cells with loss of information. Regarding the criteria described in paragraph
9, a test item is found to demonstrate genotoxic properties against the target organ if it results in a
statistically significant increase in the OTM median compared with the negative control group and if
the genotoxicity detected shows a dose-effect relationship. In fact the results showed a statistically
significant increase in the median OTM, but with an inverse dose-effect relation, with a bell-shaped

curve response. The test item Catechol was thus considered as genotoxic on rat duodenum cells.

It would be useful to implement a complementary assay under the same experimental conditions on
duodenum cells only, but using doses lower than 100 mg/kg/day (x2), in order to determine if there
is a high dose without genotoxic effect under the dose level of 100 mg/kg/day (x2). Under these
conditions, CATECHOL was considered as a DNA strand breaks and/or alkali-labile sites inducer on

duodenum cells.

A satisfactory agreement was observed between the actual and nominal concentrations of
CATECHOL in treatment solutions used in the in vivo comet assay performed on stomach and
duodenum. Indeed, the deviations from nominal concentrations were within an acceptable range of

210%.

Page 34 on 154




FSR-IPL 070402 / CATECHOL / RHODIA

E. REFERENCES

Ashby J., Tinwell H., Lefevre P.A., Browne M.A.

The single cell gel electrophoresis assay for induced DNA damage (comet assay): measurement of tail
length and moment

Mutagenesis 10 (1995) 85-90.

Bauer E., Recknagel R.D., Fiedler U., Wollweber L., Bock C., Greulich K.O.

The distribution of the tail moment in single cell gel electrophoresis (comet assay) obeys a chi-square (x° )
not a gaussian distribution

Mutat. Res. 398 (1998) 101-110.

Brault D, Renault D, Tombolan F, Thybaud V. Kinetics of induction of DNA damage and lacZ gene
mutations in stomach mucosa of mice treated with beta-propiolactone and N-methyl-N'"-nitro-N-
nitrosoguanidine, using single-cell gel electrophoresis and Mutamouse models.

Environ Mol Mutagen. 1999;34(2-3):182-9.

Burlinson B, An in vivo unscheduled DNA synthesis (UDS) assay in the rat gastric mucosa: preliminary
development.
Carcinogenesis. 1989 Aug;10(8):1425-8.

Burlinson B., Tice RR, Speit G, Agurell E. et al.
Fourth International Workgroup on Genotoxicity testing: results of the in vivo comet assay workgroup.
Mutat Res 627 (2007) 31-5

Eastman A, Barry MA.
The origins of DNA breaks: a consequence of DNA damage, DNA repair, or apoptosis?
Cancer Invest. 1992; 10(3): 229-40.

Evans GS, Flint N, Somers AS, Eyden B, Potten CS. The development of a method for the preparation of
rat intestinal epithelial cell primary cultures.
J Cell Sci. 1992 Jan;101 ( Pt 1):219-31.

Fielder R.J., Allen J.A., Boobis A.R., Botham P.A., Doe J., Esdaile D.J., Gathehouse D.G., Hosdon-Walker
G., MORTON D.B., Kirkland D.J. and Richold M.

Dose setting in vivo mutagenicity assays

Mutagenesis, 7 (1992), 313- 319.

Fairbairn D.W., Olive P.L., O'Neill K.L.
The comet assay: a comprehensive review
Mutat. Res. 339 (1995) 37-59.

Hartmann A, Schumacher M, Plappert-Helbig U, Lowe P, Suter W, Mueller L. Use of the alkaline in vivo
Comet assay for mechanistic genotoxicity investigations.
Mutagenesis. 2004 Jan;19(1):51-9.

Hellman B., Vaghef H., Bostrom B.
The concepts of tail moment and tail inertia in the single cell gel electrophoresis assay
Mutat. Res. 336 (1995) 123-131.

McKelvey-Martin V.J., Green M.H.L., Schmezer P., Pool-Zobel B.L., De Méo M.P., Collins A.
The single cell gel electrophoresis assay (comet assay): a European review
Mutat. Res. 288 (1993) 47-63.

Olive P.L.,, Banath J.P., Durand R.E.

Heterogeneity in radiation-induced DNA damage and repair in tumor and normal cells measured using the
"comet” assay

Radiat. Res. 122 (1990) 86-94.

Ostling O., Johanson K. J.
Microelectrophoretic study of radiation-induced DNA damages in individual mammalian cells
Biochem. Biophys. Res. Commun. 123 (1984) 291-298.

Page 35 on 154




FSR-IPL 070402 / CATECHOL / RHODIA

Rojas E., Lopez M.C., Valverde M.
Single cell gel electrophoresis assay: methodology and applications
J. Chromatogr. 722 (1999) 225-254.

Singh N.P., McCoy M.T,, Tice R.R., Schneider E.L
A simple technique for quantification of low levels of DNA damage in individual cells
Exp. Cell Res. 175 (1988) 184-191.

Tice R.R., Strauss G.H.
The single cell gel electrophoresis/comet assay: a potential tool for detecting radiation-induced DNA

damage in humans
Stem Cells 13 (1995) 207-214.

Tice R.R., Agurell E., Anderson D., Burlinson B., Hartmann A., Kobayashi H., Miyamae Y., Rojas E., Ryu
J.C., Sasaki Y.F.
Single cell gel/comet assay: guidelines for In vivo and in vivo genetic toxicology testing, Environ. Mol.

Mutagen. 35 (2000) 206-221.

Woods J.A., O'Leary KA., McCarthy R.P., O'Brien N.M.
Preservation of comet assay slides: comparison with fresh slides
Mutat. Res. 429 (1999) 181-187.

Page 36 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 1: Individual results for the stomach
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TABLE 4

in vivo COMET ASSAY IN ISOLATED RAT STOMACH and DUODENUM CELLS

SPONSOR:
TEST ITEM:
VEHICLE:

oo
/O HIME-

RHODIA

CATECHOL
Distilled water

10 mL/kg

ORGAN: STOMACH

ANIMAL WEIGHT

Administration route:

Species: RAT
Strain:
Sex: male

oral

Number of groups: 3
Number of animals: 4

OFA SPRAGUE DAWLEY

DUODENUM 1¥ treatment: 25/09/2007
2" treatment*: 26/09/2007
Negative control — Stomach Duodenum
g rou TREATED GROUPS Positive control Positive control
group rou rou
_y DOSES in . .
Distilled water mg/kg/day (x2) MNNG Dimethylhydrazine
0 400 200 100 20 mg/kg/day (x1) | 20 mg/kg/day (x1)
Animal | Weight| Animal | Weight| Animal | Weight| Animal | Weight| Animal| Weight | Animal | Weight
number| (g) |number| (g) |number| (g) number| (g) |number (9) number {(a)
6511 185 6516 173 6521 160 6526 176 6531 163 6535 177
6512 188 6517 178 6522 180 6527 160 6532 177 6536 168
6513 167 6518 157 6523 178 6528 169 6533 172 6537 167
6514 185 6519 186 6524 185 6529 179 6534 182 6538 192
6515 180 6520 178 6525 161 6530 156 - - - -
*: The positive control was treated once at that date
Mean 181 174.4 172.8 168.0 173.5 176
Sd 8.34 10.78 11.52 9.92 8.10 11.58
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TABLE 5
in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

DETERMINATION OF THE VIABILITY OF THE ISOLATED RAT STOMACH CELLS

SPONSOR: RHODIA Species: RAT

TEST ITEM: Catéchol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male

DOSING VOLUME: 10 mL/kg Administration route: oral

Number of groups: 3
Number of animals: 4

1st treatment: 25/09/2007
ORGAN: STOMACH 2nd treatment*: 26/09/2007

*. The positive control was treated once at that date.

) ) Percentage Relative viability
Solvent control]  COMPOUND DOSES in Animal of viability | comparedto
mg/kg/day (x2) number (%) solver;to/ (;ontrol
6511 100.0
Solvent i 6512 1000
control Distilled water 0 6513 (a) -
6514 100.0
6515 100.0
6516 €)] (a)
6517 100.0 100.0
400 6518 100.0 100.0
6519 94.4 94 .4
6520 100.0 100.0
6521 100.0 100.0
6522 98.3 98.3
TREATED Catéchol 200 6523 (a) (a)
6524 975 97.5
6525 100.0 100.0
6526 98.0 98.0
6527 94.7 947
100 6528 (a) (a)
6529 100.0 100.0
6530 100.0 100.0
6531 100.0 100.0
Positive 6532 100.0 100.0
control MNNG 20 malkalday ) 6533 @) @)
6534 93.9 93.9

(a): Animal not used for the genotoxicity assay
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TABLE 6

in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

OLIVE TAIL MOMENT MEDIANS PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species: RAT
TESTITEM: Catéchol Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral
Number of groups: 3
Number of animals: 4
1st treatment; 25/09/2007
ORGAN: STOMACH 2nd treatment*: 26/09/2007
* The positive control was treated once at that date
. . . . Total group
: Animal1 | Animal2 | Animal 3 | Animal 4 .
GROUPS | COMPOUND DOSES in (4 animals)
mg/kg/day (x2) Median Median Median Median Median
for 150 cells | for 150 cells | for 150 cells | for 150 cells | for 600 cells*
Solvent Distilled 0 1.74 1.14 8.86 253 2.26
control water
400 5.45 0.45 2.51 0.13 0.81
TREATED Catéchol 200 0.21 0.18 0.80 0.60 0.35
100 0.96 1.49 1.02 1.26 113
Positive MNNG 20 mahkgiday (x1) 24.89 9.28 1.08 - 5.37
control

* Median for 450 cells in positive control
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TABLE 7
in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS
OLIVE TAIL MOMENT MEDIAN PER SLIDE, PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species: RAT

TEST ITEM: Catéchol Strain® OFA SPRAGUE DAWLEY
VEHICLE. Distilled water Sex: male

DOSING VOLUME 10 mivkg Administration route: oral

Number of groups. 3
Number of animals. 4
1% treatment. 25/09/2007

ORGAN: STOMACH 2" treatment* 26/09/2007
*: The positive control was treated once at that_ date.
Slide Olive Tail Moment
i i number | Numberof | Number of er slide er animal er GROUP
GROUPS COMPOUND DOSES in Animal analysed | analysed |—o s P
mg/kg/day (x2) | number BC07- | cells Islide | cells /animai] ~Median Median Median
(/50 cells) (/150 cells) {1600 cells)
213 A 50 174
6512 2138 50 150 0.78 1.74
213C 50 3.00
714 A 50 1.96
Solvent 6514 214 B 50 150 0.83 1.14
\ - 214 C 50 0.74
control Distilled water 0 STo A ) 7150 2.26
6511 215 B 50 150 1507 8.86
215 C 50 264
216 A 50 2.97
6515 216 B 50 150 121 2.53
216 C 50 384
220 A 50 5.99
6518 220 B 50 150 6.29 5.45
220C 50 470
221 A 50 036
6517 221 8B 50 150 0.90 0.45
221C 50 0.40
400 222 A 50 467 0.81
6520 222 B 50 150 302 2.51
222C 0 131
223 A 50 008
6519 223 B 50 150 0.16 0.13
223C 50 0.14
224 A 50 0.20
6524 224 B 50 150 018 0.21
224 C 50 0.30
225 A 50 0.10
6521 225 B 50 150 0.18 0.18
225C 50 047
TREATED Catéchol 200 556 A £0 15D 0.35
6522 226 B 50 150 1.10 0.80
226 C 50 060
227 A 50 0.65
6525 227 B 50 150 0.41 0.60
227C 50 1.06
228 A 50 0.86
6527 228 B 50 150 1.20 0.96
228 C 50 093
229 A 50 076
6529 229 B 50 150 2.41 1.49
299C 50 153
100 S50 A 50 76 113
6526 230 B 50 150 056 1.02
230C 50 161
231 A 50 1.18
6530 231B 50 150 0.75 1.26
231C 50 176
217 A 50 7473
6534 217 B 50 150 24.89 24.89
217C 50 2477
i 218 A 50 509
Postitive MNNG 20 mg/kgiday (x1) 6532 | 218B 50 150 6.65 9.28 5.37
control 218C 50 16 05
219 A 50 1.27
6531 219B 50 150 122 1.08
219C 50 008
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TABLE 8

in vivo COMET ASSAY IN ISOLATED RAT STOMACH CELLS

PERCENTAGE OF GHOST CELLS PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species: RAT
TEST ITEM: Catéchol Strain OFA SPRAGUE DAWLEY
VEHICLE Distilled water Sex. male
DOSING VOLUME: 10 mb/kg Administration route: oral
Number of groups: 3
Number of animals' 4
1™ treatment: 25/09/2007
ORGAN: STOMACH 2" treatment*: 26/09/2007
- * 'Z"h_e positive control was treated once at that date
- N de umber of Per T
GROUPS | COMPOUND DOSES in Animal | US| ot cotts perj—orcentage of ghost cells per f ., 1, o
mg/kg/day (x2) number BC07- slide per slide peranimal | per GROUP!" ghost cells®
213 A 17 254
6512 213 B 7 123 22.41
213 C 21 206
214 A 20 286
Solvent 6514 214 B 17 254 23.54
s 214 C 10 16.7
control Distilled water 0 15 A 57 596 2418 -
6511 215 B 19 275 28.22
2156 C 9 275
216 A 12 19.4
6515 216 B 8 26.5 22.57
216 C 4 21.9
220A 6 107
6518 220B 9 15.3 13.74
220C 9 15.3
221A 3 5.7
6517 221 B 7 12.3 10.07
221 C 7 123
400 555 A 5 154 13.15 0.54
6520 2228 1 80 17.06
222C 8 38
223 A 7 23
6519 223 B 5 91 11.72
223 C 8 138
224 A 5 91
6524 224 B 9 15.3 9.40
224 C 2 38
225 A 8 13.8
6521 2258 12 19.4 16.60
225 C 10 16.7
TREATED Catéchol 200 556 A 5 38 14.30 0.59
6522 226 B 13 20.6 15.57
226 C 7 123
227 A 7 12.3
6525 2278 12 194 15.63
227 C 9 153
228 A 13 206
6527 228 B 11 180 22.75
228C 21 296
229 A 27 351
6529 2298 18 265 28.97
229 C 7 254
100 50 A 16 545 23.15 0.96
6526 2308 3 20.6 20.51
230 C 10 167
231A 8 13.8
6530 231 B 15 23.1 20.37
231C 16 24.2
217 A 12 19.4
6534 217 B 24 32.4 25.34
217 C 16 24’5
i 218 A 16 24.
Postitive 20 mgikgiday (x1) 6532 | 218B 9 15.3 21.62 22.92 0.95
control 218C 17 25.4
219A 16 24.2
6531 219B 15 23.1 21.78
219C 11 18.0

1' Percentage for 600 cells for solvent control and treated groups, for 450 cells for positive control group
2- Corresponds to the percentage of ghost cells per treated group /percentage of ghost cell in negative control group.
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Appendix No. 2: individual results for the duodenum

TABLE 9

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

DETERMINATION OF THE VIABILITY OF THE ISOLATED RAT DUODENUM CELLS

SPONSOR:
TEST ITEM:
VEHICLE:
DOSING VOLUME:

ORGAN: DUODENUM

RHODIA
CATECHOL

Distilled water
10 ml/kg

Species:

Strain:

Sex:

Administration route:
Number of groups:
Number of animals:

1st treatment:
2nd treatment*:

RAT

OFA SPRAGUE DAWLEY

male
oral
3

4

25/09/2007
26/09/2007

*: The positive control was treated once at that date.

. ) Percentage Relative viability|
Solvent control COMPOUND DOSES In Animal of viability compared to
mg/kg/day (x2) number %) solver;:t/ (;ontrol

6511 94.1

Solvent I 6512 943

control Distilled water 0 6513 (a) -
6514 90.3
6515 91.9
6516 (a) €)]
6517 934 100.8

400 6518 94.1 101.6

6519 89.4 96.5
6520 92.5 99.8
6521 91.6 98.9
6522 89.2 96.3

TREATED CATECHOL 200 6523 €)] (@)
6524 91.6 98.9
6525 89.4 96.5
6526 928 100.2
6527 91.0 98.2

100 6528 (a) (a)

6529 93.1 100.5
6530 95.2 102.8
6535 88.4 95.4

oy | omomsane | e | 020 @@
6538 91.4 98.7

(a): Animal not used for the genotoxicity assay
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TABLE 10

in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

OLIVE TAIL MOMENT MEDIANS PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species: RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE: Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral
Number of groups: 3
Number of animals: 4
1st treatment: 25/09/2007
ORGAN: DUODENUM 2nd treatment*: 26/09/2007
*. The positive control was treated once at that date
. . . . Total group
. Animal1 | Animal 2 | Animal 3 | Animal 4
DOSES in {4 animals)
GROUPS COMPOUND mg/kg/day (x2) Median Median Median Median Median
for 150 cells | for 150 cells | for 150 cells | for 150 cells | for 600 cells*
Solvent Distilled 0 1.25 1.58 4.58 0.48 1.48
control water
400 0.90 218 0.59 1.60 1.28
TREATED CATECHOL 200 1.43 2.23 6.07 4.21 3.38
100 9.73 7.29 3.12 2.49 4.64
Positive Dimethylhydra| ) crday xt) 9.37 11.19 7.37 - 8.94
control Zine

*: Median for 450 cells in positive control
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OLIVE TAIL MOMENT MEDIAN PER SLIDE, PER ANIMAL AND PER GROUP

TABLE 11
in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS

SPONSOR: RHODIA Species. RAT
TEST ITEM: CATECHOL Strain: OFA SPRAGUE DAWLEY
VEHICLE. Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route. oral
Number of groups: 3
Number of animals: 4
1% treatment. 25/09/2007
ORGAN: DUODENUM 2™ treatment*. 26/09/2007
* The positive control was treated once at that date
Slide Olive Tail Moment
i i number | Numberof | Numberof | Lo gjige | peranimai| per GROUP
GROUPS COMPOUND 335;5: I?xz) ::r'n";:'r analysed ysed | ° F P
mg/kg/day BC.07- cells /slide |cells /animal Median Median Median
(/50 cells) (/150 cells) (/600 cells)
232 A 50 1.31
6512 2328 50 150 111 1.25
232C 50 177
233A 50 0.37
Solvent 6514 233 B 50 150 2.94 1.58
‘g 233 C 50 1.80
control Distilled water 0 PRTWY ) 1506 1.48
6511 234 B 50 150 156 4 58
234 C 50 470
235 A 50 97
6515 2358 50 150 020 0.48
235C 50 098
239A 50 091
6518 239B 50 150 0.66 0.90
239 C 50 0.96
240 A 50 0.87
6517 240 B 50 150 6.03 2.18
240C 50 150
400 241 A 50 020 1.28
6520 241B 50 150 157 0.59
241 C 50 0.60
242 A 50 3.89
6519 242 B 50 150 .10 1.60
242 C 50 127
243 A 50 4.12
6524 243 B 50 150 0.79 1.43
243 C 50 176
244 A 50 303
6521 244 B 50 150 0.83 2.23
244 C 50 3.14
TREATED CATECHOL 200 545 A 50 1184 3.38
6522 245 B 50 150 422 6.07
245 C 50 6.65
246 A 50 5.07
6525 246 B 50 150 161 4.21
246 C 50 701
247 A 50 21.97
6527 247 B 50 150 764 9.73
247 C 50 594
248 A 50 13.42
6529 248 B 50 150 516 7.29
248 C 50 663
100 249 A 50 8 44 4.64
6526 249 B 50 150 378 3.12
249 C 50 121
250 A 50 208
6530 250 B 50 150 1.98 2.49
250C 50 3.74
236 A 50 889
6535 236 B 50 150 9.22 9.37
236 C 50 11.20
it 237 A 50 15.18
Postitive Dimethylhydrazine 20 mg/kg/day (x1) 6537 237B 50 150 6.95 11.19 8.94
control 237C 50 8 70
238 A 50 732
6538 238 B 50 150 448 7.37
238 C 50 13.27
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TABLE 12
in vivo COMET ASSAY IN ISOLATED RAT DUODENUM CELLS
PERCENTAGE OF GHOST CELLS PER ANIMAL AND PER GROUP

SPONSOR: RHODIA Species’ RAT
TEST ITEM: CATECHOL Strain® OFA SPRAGUE DAWLEY
VEHICLE* Distilled water Sex: male
DOSING VOLUME: 10 mL/kg Administration route: oral
Number of groups 3
Number of animals 4
1% treatment: 25/09/2007
ORGAN:  DUODENUM 2" treatment*: 26/09/2007
":ﬁh_e positive control was treated once at that date
. . Slide umber of
GROUPS COMPOUND DOSES in Animal | "0 [ ghost cetis per Pert?entage of .ghost celisper | . tioof
mg/kg/day (x2) number | oo lide per slide peranimal | per GROUP™ ghost cells?
232 A [ 4 i 74
6512 265 15.39
12.3
123
Solvent 6514 30.6 21.97
OVeNt | pistilled water 0 231 18.70 .
control 32.4
6511 12.3 22.20
21.9
153
6515 138 15.24
167
107
6518 2.3 14.12
9.4
16.7
6517 19.4 17.56
400 1 8 Z 14.72 0.79
6520 167 17.09
153
7.4
6519 13.8 10.10
91
20.6
6524 219 16.64
7.4
15.3
6521 206 17.52
TREATED| CATECHOL 200 181 17.64 0.94
6522 12.3 17.84
219
265
6525 74 18.58
219
31.5
6527 296 26.81
19.4
18.0
6529 180 28.35
100 499 20.57 1.10
6526 153 14.45
38
9.1
6530 12.3 12.68
167
12.3
6535 2368 | 19.4 15.63
236C | 53
it 237A | 10.7
Postitive Dimethylhydrazine | 20 mgikg/day (x1) 6537 2378 |- 194 15.58 16.26 0.87
control 37C 1 5.7
238 A 194
6538 238 B ) 16.7 17.56
238 C 10 167

1. Percentage for 600 cells for solvent control and treated groups, for 450 cells for positive control group
2: Corresponds to the percentage of ghost cells per treated group /percentage of ghost cell in negative control group.

Page 46 on 154



high dose / slide

control / slide

FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 3: Individual representation of distributions / Stomach
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High dose d1 : 400 mg/kg/day (x2)

Mid dose d2 : 200 mg/kg/day (x2)
Low dose d3 : 100 mg/kg/day (x2)
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F test for OTM

Total group w/o positive control

Appendix No. 4: Non-parametric statistical analysis / Stomach

g F oF SNEDECOR: HOMOGENEITY BETWEEN GROUP VARIANCES / STOMACH

Variance Rato  Num. DDL Denom DDL F p
1,2 6 094 599 598 | 6.094 { <.0001
1,3 3.982 599 599 | 3982 | <.0001
1, neg 1.489 599 599 | 1 489 | <.0001
2,3 .653 598 599 | .653 | <0001
2, neg 244 598 599 | .244| <0001
3, neg 374 599 599 | .374| <.0001
Group OTM
Total group w/o positive control
Number Mean Variance Stddev  Std Error
600 7.095 185.007 13.602 .555
2 599 ]| 2457 30.358 5.510 .225
3 600 | 3.886 46.460 6816 278
neg 600 | 6982 124.227 11.146 455
0O KRUSKALL-WALLIS / STOMACH
DDL 3
# Groupes 4
# ex-aequo 1
H 174 038
P value <.0001
Corrected H for ex-aequo | 174 038
Corrected p for ex-aequo <.0001

450 omitted occurrences

Number  Sum of Ranks Mean of Ranks
1 600 713386 000 1188 977
2 599 551162 000 920.137
3 600 749130.500 1248 551
neg 600 865121.500 1441 869

450 omitted occurrences
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[ ]

QO MANN-WHITNEY / STOMACH

CONTROL vs. HIGH DOSE

Mann-Whitney U for OTM
control vs. high dose

u 145213 000
U 214787.000
Z value -5 795
P value <.0001
Corrected Z for ex-aequo -5795
Corrected p for ex-aequo < 0001

# ex-aequo

1

1649 omitted occurrences

Number Sum of Ranks

Mean of Ranks

CONTROL vs. MID DOSE

1 600 325513 000 542 522
neg 600 395087.000 658 478
1649 omitted occurrences
Mann-Whitney U for OTM
control vs. mid dose
U 102553.000
U 256847.000
Z value -12.869
P value <.0001
Corrected Z for ex-aequo -12.869
Corrected p for ex-aequo < 0001
# ex-aequo 1

1650 omitted occurrences

Number  Sum of Ranks

Mean of Ranks

2 599

282253 000

471.207

neg 600

437147.000

728.578

1650 omitted occurrences
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o CONTROL vs. LOW DOSE

Mann-Whitney U for OTM

control vs. low dose
U 146812 500
U 213187 500
Z value -5 529
P value <.0001
Corrected z for ex-aequo -5 529
Corrected p for ex-aequo < 0001
# ex-aequo 1

1649 omitted occurrences

Number  Sum of Ranks Mean of Ranks
3 600 327112.500 545.188
neg 600 393487.500 655.813

1649 omitted occurrences
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high dose / slide

control/slide

Appendix No. 5: Individual representation of distributions / Duodenum

FSR-IPL 070402 / CATECHOL / RHODIA
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High dose d1 : 400 mg/kg/day (x2)
Mid dose d2 : 200 mg/kg/day (x2)
Low dose d3 : 100 mg/kg/day (x2)
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Appendix No. 6: Non-parametric statistical analysis / Duodenum

0 F OF SNEDECOR: HOMOGENEITY BETWEEN GROUP VARIANCES / DUODENUM

F Test for OTM
Total groups w/o positive control

Variancerato Num DDL DenomDDL F p
1,2 1194 599 599 | 1.194 | .0301
1,3 717 598 5981 .717) <.0001
1, neg 1299 599 5981 1.299| .0014
2,3 .601 599 599 601 | <.0001
2, neg 1.088 5989 598 | 1.088 | .3042
3, neg 1.810 599 598 | 1.810 | < 0001
Group OTM

Group Variable :

total groups w/o positive control

Number Mean Variance StdDev  Std Error
1 600 7.213 127 645 11.298 .461
2 600 7.744 106 892 10 339 422
3 600 | 10 550 177.908 13 338 545
neg 599| 6513 98 276 9913 405
O KRUSKALL-WALLIS / DUODENUM
DDL 3
# Groupes 4
# ex-aequo 2
H 65 392
P value < 0001
Corrected H for ex-aequo | 65.394
Corrected p for ex-aequo | < 0001

450 omitted occurrences

Number  Sum of Ranks Mean of Ranks
1 600 656294 000 1093.823
2 600 747237.000 1245 395
3 600 819944 000 1366 573
neg 599 655325.000 1094 032

450 omitted occurrences
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O MANN-WHITNEY / DUODENUM

e CONTROL vs. HIGH DOSE

Mann-Whitney U for OTM
control vs. high dose

U 179360.000
U 180040 000
Z value - 057
P value 9548
Corrected z for ex-aequo -.057
Corrected p for ex-aequo 9548
# ex-aequo 1

1650 omiited occurrences

Number  Sum of Ranks Mean of Ranks
1 600 359660 000 599 433
neg 599 359740 000 600 568

1650 omitted occurrences

e CONTROL vs. MID DOSE

Mann-Whitney U for OTM
control vs. mid dose

U 156344 000
U 203056.000
Z value -3 896
P value <.0001
Corrected Z for ex-aequo -3 896
Corrected p for ex-aequo <.0001
# ex-aequo 1

1650 omitted occurrences

Number  Sum of Ranks Mean of Ranks
2 600 383356.000 638 927
neg 599 336044.000 561.008

1650 omitted occurrences
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FSR-IPL 070402 / CATECHOL / RHODIA

e CONTROL vs. LOW DOSE

Mann-Whitney U for OTM
control vs. Low dose

U

U

Z value
P value

Corrected z for ex-aequo
Corrected p for ex-aequo

# ex-aequo
1650 omitted occurrences

139241 000

220159 000

-6.749

<.0001

-6 749

<0001

2

Number  Sum of Ranks Mean of Ranks
3 600 400459.000 667.432
neg 599 318941.000 532.456

1650 omitted occurrences
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 13: Certificate of analysis

. @podia

RHODIA OPERATIONS

40 RUE DE LA HATE COQ
93306 AUBERVILLIERS CEDEX

FRANCE

Materlalz Our / Your
" 11489 CATECEOL

Manufacturing Plant
RHODIA OPERATIONS
RUE PROSPER MONNET
69192 SAINT FONS
FRANCE :

33 472 73 6000

Dets '
15.05.2007
Purchese order itam/Oate

Tnnk'nuﬂullod aumber

BIG BAG 1000 XG /
PDB 220 ¥P CAT - 0’/2000

This product oonpnu with FMC requirements.

* Compliance guaranteed

, skip testing

Batch FPC0619301 /manufacturing dats 15.07.200~s/m—7m¢m14.07.20“

POTENTIONETRY

batch relsased oo 117.07.2006 ;
BERMADRTTE LADEILLE

. Laboratoxy Manager ; +33 472 736 179

g zl‘ : oAlcsﬁ'?
— B . lAKEWE )

. Limit Limit
Characteristic . - Unit Vaius Lower upper
Colour of asetic acid solutien HAZEN 488 - 1880
COLOURIMETER

AC“V “ “l’ ”:. .
Taa

Maiting Point *C 104,7 103,7

. A ’

Phenol % < 0,0100 . 0,1500
®pic .

Hydroquinons * %* < 0,0080

Dihydroxy 2,8 benzoquinone % 0,1300 . 03000
RPIC -

Benzoaic acid . % < 0,0180 . ©0,4000

Fros AMV In NaOH 0.1N/100g * ml 84 - 80,0
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 14: Coding slide Stomach

Organ STOMACH Coding No. 13
Doses in
mg/kg/day (x2)
Animal No. 6512 6514 6511 6515
0 Slide No BC-07- | 213A | 213B| 213C | 214A | 214B | 214C | 215A | 215B | 215C | 216 A | 216 B | 216 C
Code BC-07-13 Q1 Q2 Q3 o1 02 03 E1 E2 E3 G1 G2 G3
File No BC-07-13 Qixls | Q2xls | Q3xis ] O1.xls | O2xs | O3 xis| E1xls | E2xis | E3.xis § G1.xis | G2 xs | G3.xis
Animal No. 6518 6517 6520 6519
400 Slide No. BC-07- | 220 A | 220B | 220C | 221A 1 221B | 221C | 222A | 222B | 222C | 223A | 223B ] 223C
Code BC-07-13 B1 B2 B3 K1 K2 K3 D1 D2 D3 S$1 82 83
JFile No. BC-07-13 | B1.xls | B2.xls | B3 xls | K1.xls | K2.xls | K3xis | D1.xls | D2.xis | D3.xis |} S1.xIs | S2.xls | S3 xis
Animal No. 6524 6521 6522 6525
200 Slide No BC-07- | 224 A | 224B | 224C | 225A | 225B | 225C | 226 A | 226 B 226 C | 227A | 227B | 227C
Code BC-07-13 J1 J2 J3 c1 c2 c3 L1 L2 L3 R1 R2 R3
File No BC-07-13 Jixls | J2xis | J3xIs | Cixis | C2xIs [ C3xIs | L1xis | L2xIs | L.3.xIs | R1xls | R2.xIs | R3.Xs
Animal No. 6527 6529 6526 6530
100 Slide No. BC-07- ] 228 A | 228B | 228C § 229A | 229B | 229C | 230A J 230B] 230C | 231A | 231B| 231C
Code BC-07-13 " 12 13 P1 P2 P3 M1 M2 M3 H1 H2 H3
JFile No BC-07-13 Mxis | 12xis | 13xis f Pixis | P2xls | P3xlis | M1 xis | M2.xis | M3 xis | Hi.xls | H2 xis | H3 xis
Animal No 6534 6532 6531
20 mg/kgiday (x1) Shde No BC-07- | 217A | 217B | 217C | 218A | 218B | 218C [ 219A | 219B | 219C
Code BC-07-13 A1 A2 A3 F1 F2 F3 N1 N2 N3
JFile No BC-07-13 | A1.xls | A2.xls | A3.xls | F1.xls | F2xls | F3.xIs | N1 xIs | N2.xis | N3.xls
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 15: Coding slide Duodenum

Organ DUODENUM Coding No. 14
Doses in mg/kg/day
(x2)
Animal No. 6512 6514 6511 6515
0 Slide No. BC-07-] 232 A | 232B | 232C | 233A | 233B | 233C | 234A | 234B ] 234C | 235A | 235B | 235C
Code BC-07-14 Q1 Q2 Q3 K1 K2 K3 D1 D2 D3 o1 02 03
File No BC-07-14 ] Q1.xls | Q2.xis | Q3xs | Kixis | K2xis | K3.xis | D1xls | D2xis | D3xis § O1.ds | O2.xs | O3.xs
Animal No. 6518 6517 6520 6519
400 Slide No BC-07-] 239A | 239B | 239C | 240A | 240B | 240C | 241A | 241B | 241C | 242A | 242B | 242¢C
Code BC-07-14 H1 H2 H3 M1 M2 M3 S1 S$2 S3 N1 N2 N3
File No. BC-07-14 | H1xls | H2xls | H3xis | M1xls | M2xls | M3xls | S1xls | S2xis | S3.xIs | N1.xis | N2xIs | N3 xis
Animal No 6524 6521 6522 6525
200 Slide No BC-07-] 243 A | 243B | 243C | 244A ] 244B | 244C | 245A | 245B | 245C | 246A | 246B | 246 C
Code BC-07-14 A1 A2 A3 P1 P2 P3 L1 L2 L3 E1 E2 E3
File No BC-07-14 | A1xls | A2xls | A3.xis | P1.xls | P2xls | P3xls | L1.xls | L2xls | L3xls | E1.xis | E2xls | E3 xis
Animal No. 6527 6529 6526 6530
100 Slide No. BC-07-] 247 A § 247B | 247C | 248 A | 248B | 248C | 249A | 249B | 249C | 250A | 250B | 250 C
Code BC-07-14 G1 G2 G3 1 12 13 R1 R2 R3 B1 B2 B3
frileNo.BC-07-14 | Gixis | G2xis | G3xis | 1M xs | 12xs | 13xis | R1xis | R2xs | R3xis | Bixis | B2xis | B3xis
Animal No. 6535 6537 6538
20 mg/kglday (x1) Slide No. BC-07-] 236 A | 236B | 236 C | 237A | 237B | 237C | 238A | 238B | 238C
Code BC-07-14 J1 J2 J3 F1 F2 F3 Cc1 c2 Cc3
JFile No.BC-07-14 | J1xls | J2xls | J3xls | Fi1xls | F2xls | F3.xls ] C1.xls | C2xls | C3xs
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 16: Historical data Stomach

HISTORICAL DATA OBTAINED IN STOMACH CELLS
(from January 2007 to March 2007)

Harvest time: 3-6 hours after the last treatment

Median Min - Median Max
SOLVENT CONTROL 1.46 - 4.71
POSITIVE CONTROL
MNNG 20 mg/kg 3.59 ) 8.54

* median calculated on 150 cells
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 17: Historical data Duodenum

HISTORICAL DATA OBTAINED IN DUODENUM CELLS
(from January 2007 to March 2007)

Two treatments at 24-hour interval with a sampling time 3 to
6 hours after the second treatment

Median Min - Median Max
SOLVENT CONTROL** 0.89 - 9.78
POSITIVE CONTROL
DMH (20 mg/kg) 4.79 - 16.17

* median calculated on 150 cells
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 18: Amendment No. 1 to Final Study Plan FSP-IPL 070402

* Institut &, s”?m&“-m
Pasteur « signed
delille

AMENDMENT No. 1 TO THE STUDY PLAN FSP-IPL 070402

Study titte : In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH
and DUODENUM (two treatments, ane sampling time)

Sponsor . RHODIA

Compound : CATECHOL

Performed by INSTITUT PASTEUR DE LILLE - Genetic Toxicology Laboratory —

1, rus du Professeur Caimetie - BP. 245 - 59019 LILLE CEDEX

The page 3 of the Final Study Plan will be modified as follows:
The control of concentrations in treatment solutions will be performed by:

Add for shioging :
Name: $GS Multiiad
Address: Technopdle du Madritiet

65 rue Ettore Bugatti
BP 90014

76801 Saint Etienne du Rouvray cedex

Laboratory in charge of formulation analysis following Good Laboratory Practices

Name, address of the test site: 808 Multilab, Technopdie du Madrillet - 65 rue Ettore Bugastti - BP 90014
76801 Saint Etienne du Rouvray cedex

Pringioal invest .
Name, surname: Mr Gregory Bouillis

TEL: 433 (0)023507 9187 FAX: +33(0)0235079122 Emai: Gregory Bouillis@sgs com

I . "
Name, surname: Ms SAPETA Corinne
TEL: +33(0)235079185  FAX +33(0)235079192  Emai: corinne aspetad®sgs com

T .
Name, surname: Mr Yvon GERVAISE
TEL: +33(0)2 3507 91 80 FAX: +33 (0)2 3507 91 25 Email: yvon.gervaised@sgs.com

Page 1 sur2
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FSR-IPL 070402 / CATECHOL / RHODIA

All information concerning the procedures followed for analytical analysis, including analytical method,
will be described in a Principal Investigator Phase Plan provided by $GS Multilab, validated by the
study director, and included in a further amendment to the Study plan.

For Institut Pas r de Lille

Date: ’ﬂ 5 Date: ’56/06' /a:)— Date: Xﬂ(e??o :}
f Professor D. MARZIN M. WATZINGER f‘o%zm%

Test facility management Study director Quality Assurance Unit

RHODIA

Date: ©R/c9 IZeo'f-

e

Dr Arielle GARD
Sponsor representative

Page 2sur 2
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FSR-IPL 070402 / CATECHOL / RHODIA

Appendix No. 19: Amendment No. 2 to Final Study Plan FSP-IPL 070402

Institut Fo
Pasteur i
de Lille *¥"

AMENDMENT No. 2 TO THE STUDY PLAN FSP-IPL. 070402

Study title ¢ In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH
and DUODENUM (two treatments, one sampling time)

Sponsor ¢ RHODIA

Compound :  CATECHOL

Performed by :  INSTITUT PASTEUR DE LILLE - Genetic Toxicology Laboratory -

1, rue du Professeur Caimetie - BP. 245 - 59019 LILLE CEDEX

The dose of the positive control for the duodenum, dimethythydrazine, was increased from 10 mg/kg to

20 mg/kg.
The Sponsor Representative Dr. Arielle GARD is replaced by Mr. Cyritle Bocquiliod.

Date: 5 o(/’f Date: &,o (g(o s
Profassor D. MARZIN Dr. M. WATZINGER B. GOREZ )
Test faclity management Study director Quality Assurance Unit

For RHODIA
Date: 03/09 /0§

Mr. C
Sponsor representative
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Appendix No. 20 : Amendment No. 3 to the Final Study Plan FSP-IPL 070402

Institut & %"’s
Pasteur % %q?;h%
de Lille Y09 § gy 0
AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402
Study tite 1 Invivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH and
DUODENUM (two treatments, one sampling time)

Sponsor : RHODIA

Compound : CATECHOL

Performedby :  INSTITUT PASTEUR DE LILLE - Genetic Toxicology Laboratory —

1, rue du Professeur Caimette - BP. 245 - 50019 LILLE CEDEX

Rationsle:

The following text describes 8GS Analytical Phase Plan ref n° BPL07-0029, relative to the
determination of the concentration of Catechol in treatment formulations used in the in vivo comet
assay in the rat.
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

_SGS.

SATELLITE STUDY DESIGN

IDENTIFICATION NUMBER : BPLO7-0028
PAGE 1128
REVISION HY

STUDY PHASE TITLE
GLP STUDY OF AQUEOUS SOLUTIONS CONTAINING CATECHOL

Data cequirement
Internal method for catechol quantification by HPLC/UV
(Assay Report RNO7-12248)
ASTM D4052-88 (MO-0225)

Teat faci .
INSTITUT PASTEUR DE LiLLE 308 Multiish, Laboratory of
1, Rue du Profesuuus r Calmette - BP 65, Rue Ettore Bugatti - BP 80014

59019 LILLE Cedex Te80t gNNT E{Téﬁ:'f U
FRANCE UVRA
FRANCE
Test Iaciliv's tnfersnce SGE Muttileb reference
(Study number)
FSP-IPLO70402 / CATECHOL /
RHODIA BPLO7-0029
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

SATELLITE STUDY DESIGN

IDENTIFICATION NUMBER  ©  BPL 07-0028
PAGE s 228
REVISION 10

APPROVAL FORM

SGS MULTILAB, LABORATORY OF ROUEN

vk |, - DATE
Test Stte Quality Assurance Co)l{no December 05, 2007
Test Site Management vaRthS December 05, 2007
Principal Investigator SGS Multiab,
e vottgator rég cember 08, 2007
STUDY DIRECTOR: Nae - Ms WATZINGER Maiene

Company : INSTITUT PASTEUR DE LILLE
Adress 1, rue du Professeur Caimette

BP 245
85019 Lille Cedex

Date : OCIJLLJ?
Visa .

N.B.: This shest has to be sent back filled out to begin the study phase.
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

| SGS QUALITY
FORM
General Organisation Form Date : December 05, 2007 N°* IM-0020 L-2
GLP Studies Date of applicstion: 08/07/2007 Page : ”q
DETERMINATION OF CAYECHOL CONTENT BY HPLC/UV
. sPlOTWO028 T
.. MS MALENE WATZINGER
QUOTATION (AND DATE OF APPROVAL) * ...... DRO7-2700 REVISION 1 DATED NOVEMBER 22, 2007 AND APPROVED
Decemecr 04, 2007
_ Staff .
UP/ UA: SPECIFIC DETECTION BY HPLC (ORGO01) PERSON IN CHARGE OF CHECKS (GLP) : CORINNE SAPETA,
AURELIE RENARD AND FRANCK BERCKER
PRINCIPAL INVESTIGATOR - GREGORY BOUILLIS TECHNICAL STAFF : DOROTHEE LAPERDRIX, Loic|
SUBS E : AUDE DE SLOOVERE HERPIN AND GREGORY BOUILLIS
Test items
AQUEOUS SOLUTIONS
Field of application (matrix and range of content)
AQUEOUS SOLUTION CONTAINING CATECHOL FROM 5 TO 50 G/L
Test system
WILL BE DOCUMENTED IN THE FINAL SATELLITE REPORT
Reference documents
I PAQ/GLP EDITION N*7 DATED ON JANUARY 10, 2006
8 QUALITY MANUAL BDITION N°*10 DATED ON JUNE 22, 2007
8 MaToD O NorM : ASTM D4052-98 (MO-0225)
oTHER: ¥ RNO7-1: PROCE DESCRIPTION OF VALIDATION OF CATECHOL T]
i study yes !
with reference RNO7-1 «hcval tion method
Validation plan
(to compiste If the velidetion e undsr GLP : This vaiidation will aiso he detalled in the study plen without the Iniial form B-0048)
INE : 1 the vaiidation is not under GLP, then form IM-0048 s compisted after the vaildation meeting (and not the ehart helow), 88 specified in the
general process of validetion plan
_—
Tost Matetx Number of tests Expoected specifications
[Pmumumroa:m BQUILINE > DIRECTOR OF INSTALLATION (GLP) : YVON GERVAISE \hﬁ_
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

IDENTIFICATION NUMBER : BPLO7-0029 REVISION . 0 PAGE 428

Table of contents

OCONDIORGN =

ality procedure...
FINAL SATELLITE REPORT ...
13, QUALITY PROGRAMME
14. INFONMTION ON ARCHIVAL STORAGE
14.1. Dooumonts e

14.3 Dhﬂhuﬁon of the satelite lmdy docign
15, APPENDICES .

Page 5 sur 30

Page 97 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

SATELLITE
STUDY
RESIGN

IDENTIFICATION NUMBER : BPLO7-0028 REVISION : 0 PAGE:5/28

1. CONTEXT OF THE STUDY

- Test facility: INSTITUT PASTEUR DE LRLE
1, Rue du Professeur Caimette
BP 245
$9019 LILLE Cedex
FRANCE

- Study Director Ms WATZINGER Malene
- Principal Investigator : Mr Grégory BOUILLIS

eo-mall : gregory.bouliis@sgs.com

Tel.: +2323507 91 87

Fax: +33235079122

Chemical Formulstions Customers Projects Manager

- Principal investigator Ms Aude DE SLOOVERE

substitute : e-mail : sude.de sloovere@sgs.com
Tel:+3323507 9173
Fax +3323507 9163
Organic Chemistry Production Unit Manager

-Test site : $GS Multilab, Laboratoire de Rouen
85, Rue Ettore Bugatti - BP 90014
F-78801 SAINT ETIENNE DU ROUVRAY Cedex
France
Tel: +33 23507 921 91

~Test site manager : Mr Yvon GERVAISE
Teol: +3323507 6180

~Tost site manager : Mr Patrick BLANFUNE
substitute

-Test site Quality assurance: Ms Corinne SAPETA
o-mail : surslle.renard@egs.com
Mr Franck BERCKER
e-mail : franci.bercker@sgs.com
« Quotation : DR07-2709 Raevision 1 deted November 22, 2007 and
spproved by the Sponsor on December 04, 2007.

- Organisation of
the study phase : Cf Shest IM-0029 deted on December 05, 2007
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

SAIELLITE
STUDY
RESIGN

IDENTIFICATION NUMBER : BPLO7-0028 REVISION : 0 PAGES/28

- Abilities of the laboratory for the study phase :
o @.LP. by the G.LP.C. according to the
Directive 88/320 BEC :
o Physico-chemical testing
o Envionmentsl ftoxicity studies on aquatic and
terrestrial organisms
o Studies on, behaviowr in water, soil and air ;
bioacoumulation
o Residues studies
o Anaiytical and clinical chemistry
into practice of the French decree $3-1312
dated 31" December 1998
A copy of GLP acknowledgment wili be supplied in addendum to the finai report,
» Laboratory accredited COFRAC under nn* 1-0281

- Laboratory investigations :
All tests bound in this programme will be carried out by $GS
Muitilab, Laboratory of Rouen.

2. 8TUDY CONTENTS

The aim of this study is the analysis of catechol in treatment solutions used in the in vive
comet assay performed on stomach and duodenum, in compliance with the principles of
Good Laboratory Practices (GLP) according to the French decree (88-1312) and the
application of the OECD principlas of GLP to the organisation and management of muiti-
site studies (consensus document of the working Group on GLP, n*13).
The density determination (MO-0225) wil be slso carried out on catechol solitions
prepared by 8GS Muitilab to express the analysis of catechol with a fitted unit.

These analyses will relate io the determination of:
o Catechol content according to quantification method by HPLCAJV validated
during the study referenced RNO7-12248 (not under GLP scope).

Anaiyses will be done on test items referenced BPL07-0029.001, BPL07-0029.002, BPLO7-
0029.003, BPL07-0029.004, BPLO7-0029.005, BPLG7-0029.008, BPL0O7-0029 007 and
BPLO7-0029.008.

3. TIME SCHEDULE

Satellite study design schedule (Indicative, if this study design Is approved by the study
director on week 80).

! of the sateliite study de
Week 51

Wesk 51

Wesk 52
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AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

SAIELLITE
STURY
RESIGN

IDENTIFICATION NUMBER : BPLO7-0029 REVISION : 0 PAGE.7/28

4. MEANS OF COMMUNICATION WITH THE STUDY DIRECTOR
The Principal Investigator will communicate with the Study Director by phone or/and E-mall

(Cf chapter 1).

The Principal Investigator will send to the Study Director raw resulis of this study phase

(Excel file) in a imely manner.

These results will be included in the final satellite report sfter Study Director's approbation.

§. TESTITEMS

Igentification : AQUEOUS BOLUTIONS CONTAINING CATECHOL received on
October 30, 2007.

Qfigin : INSTITUT PASTEUR DE UILLE (IPL) (1, Rue du Professeur

Caimette - BP 245 — 59019 LILLE Cedex — FRANCE).
8¢ : Minimum 1 mL per test tem.

1PL's references Amount (g) "”l Multiiab Description
[ ESPIPL 07

O o 0402 1 2685 (1) BPLO7-0029.001 | Soivent (distlied
Fsp-:ﬂ 070402 31 2700 (1) BPLO7-0029 002 Catochel savecin
FSP. 070"102 1 2700 (1) BPLO7-0029.003 Catechol aqueous
FSP-PL 0704021 2697 (1) 8P1L07-0029.004 | CHtchol aqueous
R e e (mnu!

2 2,848 (1) BPLOT-0020.008 e

F -:g m!“f’ 2 2718 (1) BPLO7-0029 006 °'“°"°::‘“‘°“:
F"""OL 070402 22 2726 (1) BPLO7-0029.007 atechel squeous
FERIPL 070402 12 2744 (1) BPL7-0029.008 o Jueots
Baich FPCO819301 [T XTE) BPLOT0020.000 | __Catechel fiakes
(1) Gross weight weighed by 8GS Multilab st reception.

(2) Gross weight weighed by $GS Multhab on December 05, 2007

Safety data sheet of catechot was sent by the sponsor and is supplied In appendix of this
satelite study design
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IDENTIFICATION NUMBER : BPLO7-0029 REVISION : 0 PAGE A28

During the atudy: Storage in a fraezar at -16*C, in the dark (the temperature will ba
followed each working day with IM-0137).

After the study. See 12.2. Information on archival storage for test kems.
identification, manioulation, circulation : In accordance with the sponsor’s safety data sheet
for this product.

6. REFERENCE ITEMS

Name Catechol

Chemical Nsme (CA) 1,2-8Benzenediol

CAS number: 120-80-9

Provider FLUKA

Batch: 1325632

Purity. 99.909 %

Date of certificate: February 07, 2007

Expiration date: Jenuary 01, 2009

Appearance: Fine crystals and flakes

Storage conditions: In a refrigerator at 4°C and under argon

Safety instructions: Do not take in, do not inhale and avoid skin and eye
contact

The refersnce item will be used for extemnal quantification. )
A copy of the reference item certificate fs supplied in appendix of this satellite study design.

MilliQ water (purifisd water for HPLC) will be used to check the csciliating densimeter used
for density determination.

7. REAGENTS (OR EQUIVALENT)
MilliQ water (purified water for HPLC).
Acatonitrile.

Phosphoric acid.

Identity and origin of reagents used will be exactly documented in the final satsiliite report.

Page 9 sur 30

Page 101 on 154



FSR-IPL 070402 / CATECHOL / RHODIA

AMENDMENT No. 3 TO THE STUDY PLAN FSP-IPL 070402

!

STUDY
RESIGN
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PAGE.§/28

8. EQUIPMENTS (OR RQUIVALENT)

MiliQ water purificator
Usual laboratory glassware
Uttrasonic bath

phase

HV-0 45 ym Millex fitter (PVDF)
20°C water bath

Precision acaie (0.01 mg)

1000 uL pipettor

Refrigerator and freszer
Oscillating densimeter

High performance liquid chromatograph equipped with a UV diode array detecior
Column Hypersil GOLD C18, 150 x 4.6 mm (3 ym) snd guard column with equivalent

Identity of equipments used for this study phase will be documented in the final satellite
report.

9. DATA RECORDING

The computer spplications programs used to acquire and derive data for this study phase

included Word, Excel and Empower Software.

Excel sheets used for this study phase are verified with a deta set and cells are locked with

a password by the quality assurance unit.

Software Empower supplied by Waters Corporation has been vslidated (certificate of
software validation, product n* @67000437EN). Once more, every yesr, a standard
operating procedure is carried out by SGS Multilab Rouen, to check software results.

10. AMENDMENTS/ DEVIATIONS (MODIFICATION FORMS)

Each madification from the satelite study design, from the Final Study Plan IPL and from
$GS Multilab standard operating procedures’ (! ) will be documented, signed and dated
by the Principal investigator and reported to the Study Director in a imely manner.

The Study Director will sssess the impact of this modification on the quality and integrity of
the study, and eventuaily slaborate an amendment. A summary of the modification(s) will

be included in the sateiiite fina report.

The amendment, prepared by the Study Director, will be signed and dated by the Principal
Director

Investigator, the Test Site Management, the Study
Representative.

and the Sponsor
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IDENTIFICATION NUMBER : BPL07-0020 REVISION : O PAGE:10/28

11. PROCEDURES
11.1. Operating procedure: Catechol quantification by HPLCASY

11.1.1. Preparation of test items

Tests will be resfised by weighing about exactly 0.4 g of test item in & 50 mbL volumetric
flask, adding about 45 mL of MiliQ water, placing in the 20°C water bath for
equilibrating, adjusting to the mark with MiliQ water, Sitrating with a Millex filter and
injecting in the chromatographic system, using extemal standardisation for qusntification.
Above will be led 2 times for sach test item 1o analyse (Test Xems BPLO7-
0029.002, BPLO7-0029.003, BPLOT-0020 004, BPL07-0029.008, BPLOT-0029.007 snd
BPLO7-0029 008).

11 1.2. Preparation of reference items
mammmuuhmmummmmwmmmma
calibration curve with § reference kem solutions prepared as followed
« Weighing about exactly (with a precision of 0.01 mg) 50 mg of reference Nem twice
in two 30 mlL independent volumetric Sasks. Dissolving the reference item in about
45 mi. MilliQ water by placing R In an ultrasonic bath. Adjusting to the mark after
squilibrating st 20°C in the water bath.
« Diluting 2 times (by pipetting 10 mL in a 20 mi volumetric flask), 10 times (by
pipetting 5 mi in a 50 mL volumetric flask) and 3C ¥mes (by pipetting 2 mL in & 100
mi volumetric flask) one of these standard stock solutions.
o Diluting 4 times (by pipetting 5 mL in a 20 mL volumetric flask) and 20 times (by
pipetting 5 mL in & 100 mL volumetric flask) the other one.
« Al sbove dilutions will be realissd using MilliQ water st 20°C in the 20°C water bath
and then be injected in the chromatographic system.

11.1.3. Preparation of slutant
Elutant solutions will be prepared as fallowed:
»  Water at 0.1% of phosphoric acid 85%: pipetting 1 mL (using 1000 L pipettor) of
phosphoric acki 85% in a 1000 mL volumetric flask and adjusting to the mark with
MIlIQ water.
o Acetonitriie at 0.1% of phosphoric acid 85%: pipetting 1 mL (using 1000 pL pipetter)
of phosphoric acid 85% in a 1000 ml. volumetric flask and adjusting to the mark with
acetonitrile.

11.1.4 Chromatographic conditions
AN reference em and test tems solutions wili be injected in high performance Nquid
chmmnphymPLC)wupbdwthdMolmymmmw'vbfomm

. F\owru 1 mUmin

o  Wavelength : 276 nm

e Column : Hypersii GOLD C18, 230 x 4.8 mm (3 pm) and guard column with
equivalent phase

o  Tempersture : 30°C

¢ Injection volume : 20 uL

» Retention ime : About 10 minutes
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s _Eutant:
T,:“m' Acstonitrile st 0.1% of phosphoric scid (%) W“'f'wﬂ*(o’f‘;m-woncm
0.0 5
! [
1 20 10
180 % 1
.1 3
25.0 [

The “sampie list" will be begin with some reference item solutions injected several times, &
solvent blank (MiliQ water), and the test item solutions injected twice, intercalating
reference item regularly. At last, the "sample Est" will end with some reference Nem
solutions again.

Distilled water of day 1 (test kem with reference BPL07-0029.001) will be injected as it is
before injections of solutions of day 1 (test Rems with reference BPLO7-0029.002, BPLO7-
0029.003 snd BPLOT-0029 004).

Distilled water of day 2 (test item with reference BPL07-0029.005) witi be injected as it is
before injections of solutions of day 2 (test ems with reference BPL07-0029.008, BPLOT-
0029.007 and BPLO7-0029 008).

11.1.5. Expression of results
Content of catechol in test Rems will be caiculatad with following formula:
{Mean area test item  — Intercept )x V x purity x 10

8lope xm;j x Density

=

where :

[X}= catechol content in test item solution preparation nj, expressed in gA..
Munnruhchhmj-mnnpnkmn(i«!ﬂ-eﬁom)afﬂnmhnmﬂmn;
Intercept = intercept of the calibration curve obtai em

V = final volume i L of the test item solution.

purity = purity of the reference tem (%)

Siope = Slope of the calibration curve obtained with reference em solutions.

m j= weight of test Rem for prepsration n%j in g.

Denaity = Density at 20°C of catechol solution with similar concentration (g/mL).

No result will be given for test items BPL07-0029.001 and BPL07-0029.008 because they
sre deionised water and will only be used to prove the absence of eatechol in matrix
bianks.

For test tems BPL0O7-0029.002, BPL07-0029.003, BPLO7-0029.004, BPLOT-0029.008,
BPLO7-0029.007 and BPLO7-0029.008, resuits wil be given as the mean of 2 independent

preparations.
All results will be rounded off to the second decimal.
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11.2. Operating procedure: density determination

In order to express results in g/, density is required and must be determined.
Density at 20°C will be determined with an oscillating densimeter, according ASTM D4052-
96 (M0O-0225).

As the amaunt of test item is not enough to allow the measurement of denalty, it has been
decided to prepare catechol aqueous solutions of similar concentrations and use the
density of these solutions for the calculation of test #dema catecheol concentration.
Catechol used for these preparations will be the ene used for the validation of the method
(ses report RNO7-12248), provided by RHODIA on August 30, 2007 and referenced for this
study phase BPL07-0029.009.

A copy of this test #em certificate is supplied in appendix of this sateilite study design
(document pravided by RHODIA).

11.2.1. Principle of density determinstion

The principle is to introduce the solution in an oscillating sampling tube whose oscillation
frequency modification due to the variation of tube mass is used, in association with
calibration data, to determine the sample density.

11.2.2. Preparation of catechol aqueous solutions
3 catechol aqueous solutions will be prepared as followed.
o Waeighing about exactly (with a precision of 0.01 mg) 500 mg of catechol fiakes in a
50 mL volumetric flask (sciution at about 10 mg/mL). Dissoiving the catechol in
sbout 45 mL distilled water by placing it in an ultrasonic bath. Adjusting to the mark
after aquilibrating at 20°C in the weter bath.
* Waeighing about exactly (with a precision of 0.01 mg) 500 mg of catechol flakes in a
25 mL volumetric flask (solution at about 20 mg/mi). Dissclving the catechol in
sbout 20 mL distiled water by piacing it in an uRrasonic bath. Adjusting to the mark
after aquilibrating at 20°C in the water beth.
Weighing about exactly {(with a precision of 0 01 mg) 1000 mg of catechel flakes in
& 25 mbL volumetric flask (solution at sbout 40 mg/ml). Diesolving the catechol in
about 20 mL. distilled water by placing X in an uitrasonic bath. Adjusting to the mark
after aquilibrating at 20°C in the water bath.

11 2.3 Expression of denelty determination
The result is given by the t oscillant densimeter and is rounded off to the third

decimal.
The final result is expressed as the mean of two independent tests

11.3. Catechol stabllity study

In order to ensure that there is no molecule degradation by freezing or in time,
determinasion of catecho! content will be done on a satechol solution made formdhod
vafidation (see report RNO7-12248).

This squsous solution of catechol st sbout 10 g/l has been made in the laboratory on
October 05, 2007, using test tem BPLO7-0029.000. k has been used for precision study
and 25 measures of eatechol content have been realisad or 3 different days (on October
05, 24 and 30, 2007). This solution has been kept in a freazer &2 less than -18°C.
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To prove the stability of catechol, a determination of catechol content in this solution will
be reslised st the same time than the determination of catechol content in test items.
Preparations will be realised as described in chapter 11.3, and content will be calculate as
described in chapter 11.1.8.

Solution of catachol wili be considerad as stable if the result does not differ than more than
8% from the mean of 25 previous measures (5% is the value provided by the FAO for
ge P dure of pesticide formulations).

114. Quality procedurs
spplied general and specific procedures described in the quality system in

The iaboratory
compliance with GLP requirements.

12. FINAL SATELLITE REPORT

The Final Satelite Report will be issued according to GLP reguiations and wik at least
include the following Rems:
- complete general inf tion (e.9. title, add , ponsibitities and time
schedise) as provided in this satefite study design,
- complete information about the reference #em as provided in this satefiite study
design,
- signature of the Test site management and Principal Investigator,
- a statement of compliance with Good Laboratory Practice (GLP) signed by the
Principal Investigator,
- acopy of the Test site’s GLP cartificate,
- & statement from the quality assurance unit signed by the Quality Assurance
tatiy ction dates,

P

rep Including insp 3

- information on archiving of material and documents,

- exact description of method snd materiais used in the course of this study
phase,

- @ summary of the relevant resutlts,

- ﬂmau-y,adbwwonolmomuhandofdrwmﬂmonwh«ohmmhm
influenced the quality and integrity of this study phase,

- the results tabuiated.

The Study Director will receive the Draft final eatellite report checked by the Quality
Assurance Unit (QAU) for revision prior 1o relesse of the final satsiiite report and will, if
necessary, add cormections.

After having given his written approval, the Study Director will receive one unbound original
+ 1 pdf file of the final satefite report.
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13. QUALITY PROGRAMME

Inepections are in dance with Chapter Hl - 2 of the Quality Programme. They will be
caried out by a person in charge of checks and according to the verification plan (Cf
quality printed form M-0027 "Check list of study verifications”).

The study plan, subsequent amendments and the sateilite study design will be inspected.

Results of these verifications will be included in a report (IM-0031 "Study report of
verification”).

During the study phase, periodic in-study audits will be driven according 1o the verification
plan (Cf. quality printed form iM-0027 “Check list of study verifications”). Raw data wiil be
audited.

When the study phase wil! be finished, a final sateliite report will be edited and examined
according to the check list final report (IM-0032).

All these verifications will be presented in the final satellite report to establish a statement
on quality clarifying the inspections dates and the number of reports.

NB: the test site quality assurance unit will inform the principal investigator of each
verification with the raport (IM-0031). This will be signed by the principal investigetor and
the installation director of 3GS Multilab Rouen, even if it is mentioned the term "Study
Director”.

Copies of the inspection reports will be sent to the Study Director in a timely manner.
14. INFORMATION ON ARCHIVAL STORAGE
14.1. Documents

Documents referring to the GLP. study and study phase (copy of study pian and
subsequent amendments, sateliite study design, fina! satellite report, modification forms,
raw data, check list) will be stored in a box by study in 8 locked cupboard in the basement
of our Laboratory
Thc:tudyphmvn’llbomwmrmctohlityofthcmdyphanwmbohiohodoﬂkx
the Study Director and after his approbation.

After ten years, with the approbation of the Sponsor, all documents referring to the study
phase wili be desiroyed or returned to the Sponsor.

Access: described in the GLP guality plan n*1.

Archivist: quaiity manages.

Documents referming to the staff are conserved in a locked cupboard in the office of the
Isborstory and during all the company existence.

Documents to other information are stored in the b t of aur isboratory or in
the anaiytical roomn for 10 years.

Documents referring to this study will be available for consuitation by the Study Director at
$GS Muittiab Rouen.
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14.2. Materials

Reference tems:
Omupedmdud!ancenomm’llb-uorodhrnpoﬁodafﬂmoopoaﬁedby
analysis certificates.

Test items:

Anumpludlutlbmswiuudhpmdmmmmakaﬁondmdudyphm(md
spprobstion of final satelfite report). The Study Director will be informed with the form
refersnced MOD-0002.

mmdmsmpht«wnom:m‘ﬂbodhpomdn&-rmm.

14.3. Distribution of the sateliits study design
v Study Director 1 original unbounded

7 QAU of $G Muitiab Rouen 1 original
v AU. Specific Detection by HPLC (SGS Multilab Rouer) 1 copy

Pagq16:w30
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18. APPENDICES

APPENDIX 1 : COPY OF CATECHOL MATERIAL SAFETY DATA SHEET (FRENCH VERSION) (1) ...... 17
APPENDIX 2 : COPY OF TEST iTEM BPLO7-0029.009 (CATECHOL FLAKES) CERTIFICATE (FRENCH
VERSION) . . 27
APPENDIX 3 : COPY OF REFERENCE ITEM (CATECHOL) CERTIFICATE .......cocooes o- corvvnnieninenseninns 28
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APPENDIX 1 : COPY OF CATECHOL MATERIAL SAFETY DATA SHEET (PRENCN VERSION) (1)

' @hodfa

FICHE DE DONNEES DE SECURITE
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e
il
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Thlople ; WA MY
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3 Composition / tens var dos tx
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pn shmique ous! ; PYROCATECHOL »= 988 %,
L ] B mm. t 2 benabos.
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CAs ;1IN0
HYOROQUINONE (OAR: 123-31-81: <1 %
Srporase présatact s dangae t :‘e:em‘hlfﬂ‘:“m&m&l a0

3 Ieatification des dengors
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B st o st + Nook Har Dectaq sves I e ol pot Ingeoten,
“n

Mh:&pubygl o erec i pons. 1
Duagacs-physiqwet of chicviques
~ imanie g1i explouion

Saiwconpamle. L
Rigue spbeBons * OGHF, - AT, s
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APPENDIX 1 : COPY OF CATECHOL MATERIAL SAFETY DATA SHEET (FRENCH VERSION) (2)

@wdia

. FICHE DE DONNEES DE SECURITE
CATECHOL g2t
Dore: 28/1 12006 Veisko: 7.04 ) Adwsle o sesnghton vecsion: 6.00
4 Prestiers:aecours
Inkalation : Sotratos @ Magposition. Melre
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sibbasiiviviet ot i rmariire prolorigbe (185 it al moiheg. En
be o Aalion , iristion, ), gensulter s médecin.
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st ’ "&1 g s econ
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Rackir @i g% Sk vient e vent.
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Procoudoa da -+ it avesr i or SO
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APPENDIX 1 : COPY OF CATECHOL MATERIAL SAPETY DATA SHEET (FRENCH VERSION) (3)
(Rhodia \

FICHE DE DONNEES DE SECURITE

CATRCHOL Pageddalc
Dwe: 3/112008 Versics: 7.04 Ansals ot remmpince veralon: 6.00

6 Mosures sn cxs de dispersion sccidoutelfe
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APPENDIX 1 : COPY OF CATECHOL MATERIAL SAFETY DATA SHEET (FRENCH VERSION) (4)

@:odia
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APPENDIX 1 : COPY OF CATECHOL MATERIAL SAFETY DATA SHERT (FRENCH VERSION) (8)

(Rhodia
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APPENDIX 1 : COPY OF CATECHOL MATERIAL SAFETY DATA SHEET (FRENCH VERSION) (8)

@wdio
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(Rhodia
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APPENDIX 1 ; COPY OF CATECHOL MATERIAL SAFETY DATA SHEET (FRENCH VERSION) (8)

@wcﬂa
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For Institut Pastour do Llle

Date: ©A_ [OQ pate: 07 (0% 0¥ pate: O Y0¥
%ﬁf\/ Dr. M. WATZINGER %
Test facility management Study director Quality Assurance Unit

For RHODIA
Date: /6%/03
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o Institut ?‘t)
asteur gl « sm,,..,,
o5 e

de Lille P9

AMENDMENT No. 4 TO THE STUDY PLAN FSP-IPL 070402

Study title :  In vivo COMET ASSAY IN THE RAT STUDY PERFORMED ON STOMACH
and DUODENUM (two treatments, one sampling time)

Sponsor : RHODIA

Compound : CATECHOL

Performed by INSTITUT PASTEUR DE LILLE - Genetic Toxicology Laboratory —
1, rue du Professeur Calmette - BP. 245 - 58019 LILLE CEDEX

Dr Fabrice NESSLANY replaces the Study Director Dr Malene WATZINGER and Dr Sophie SIMAR
replaces the Deputy Study Director Dr Fabrice NESSLANY. These modifications applied to all the
parts of the study plan and the analytical satellite study design where the name of the Study Director
and the Deputy Study Director are mentioned.

Forlmm t'ngraLsﬂl' pate: Ao ,/lolwg Date: Ao( Ae( o ¢

. Daniel MARZIN Dr. Fabrice NESSLANY Ms. Brigitte GOREZ
Test facility management Study director Quality Assurance Unit

Dete: A0/15(dook (15,48, 20
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FINAL SATELLITE REPORT

IDENTIFICATION NUMBER : BLP 07-0029
PAGE 129
REVISION : 0

STUDY PHASE TITLE
GLP STUDY OF AQUEOUS SOLUTIONS CONTAINING CATECHOL

Data requirement
internal method for catechol quantification by HPLC/UV
(Assay Report RN07-12248)
ASTM D4052-96 (MO-0225)

i cipal b
Grégory BOUILLIS

January 14, 2008

Test facility

Jest site
INSTITUT PASTEUR DE LILLE SGS Muitilab, Laboratory of

Rouen
1, Rue du Profeszs:;r Calmette — BP 65, Rue Ettore Bugatti - BP 90014

78801 SAINT ETIENNE DU
59019 LILLE Cedex
FRANCE ROUVRAY Cedex

it facility's study numbe

FSP-1PL070402 / CATECHOL /
RHODIA BPL 07-0020
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EINAL SATELLITE REPORT

IDENTIFICATION NUMBER . BPL 07-0029
PAGE 1 229
REVISION : 0

APPROVAL FORM

SGS MULTILAB, LABORATORY OF ROUEN

Pamy

fall | oae
]
Test Site Quality Assurance %inne W January 14, 2008

14
Test site Management S’VO{GERVAISE ‘ . January 14, 2008

Principal Investigator S§GS Muitilab,
Laboratory of Rouen F;égory BOU ,
STUDY DIRECTOR : Na mzmesa Malene

Company : INSTITUT PASTEUR DE LILLE

Adress . 1, rue du Professeur Caimette
BP 245
£8019 Lille Cedex

Date . auletley .

Visa M

N.B. :This sheet must be completed.
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IDENTIFICATION NUMBER : BPL 07-0028
PAGE 1 329
REVISION : 0

SO0D LABORATQRY PRACTICE COMPLIANCE
STATEMENT

The reported study phase was performed at the laboratory SGS Multilab - Rouen in
accordance with the valid procedures at the laboratory.

1, the undersigned, Grégory BOUILLIS, Principal investigator, certify that the study phase
mentioned above was conducted in compliance with the principles of Good Laboratory
Practices (GLP) as defined in the French Decree n°98-1312 dated on 31% December 1998.

The validity date of our GLP diploma expired on May 29™, 2007. We have asked to the
French authorities in order to have a continuation until the audit date programmed without any
break of our GLP acknowledgement.

Date : January 14, 2008 Visa :
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QUALITY ASSURANCE STATEMENT

I, the undersigned, Corinne SAPETA, person in charge of the quality assurance unit, certify that
the study phase mentioned above was verified in accordance with the French Decree n° 88-1312
dated 31% December 1998.

The final phase report was audited according to the appropriate standard operating procedure and
provides an accurate record of the results obtained.

Date of inspection Type of ingpections Date reported to Test site management
November 16, 2007 Satellite Study design (draft 1) RV n*1, November 18, 2007
December 05, 2007 Sateliite Study design (draft2) RV n°2, December 05, 2007

December 05, 2007 Satellite Study design rev 0 RV n°3, December 05, 2007

December 17, 2007 Study, instaliation and process RV n°4, December 17, 2007
December 19, 2007 Study and‘ process RV n°5, December 18, 2007

December 27, 2007 fD‘f:g":) Final report RV n°6, December 27, 2007

January 09, 2008 ?grt:g"z') Final report RV n°7, January 08, 2008

January 14, 2008 Satetlite Fina! report rev 0 RV n°8, January 14, 2008

1 : November 16, 2007, December 08, 2007,
Dmmbcfoo 2007 Dmmbor 19, 2007 December 20, 2007, December 27, 2007, January 09,
2008 and January 14, 2008.

Date : January 14, 2008
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ABSTRACT AND INTRODUCTION

The aim of this study was the determination of catechol content in treatment solutions used
in vivo comet assay performed on stomach and duodenum, in compliance with the
principles of Good Laboratory Practice (GLP) according to the French decree (08-1312)
and the application of OECD principles of GLP to the organisation and management of
multisites studies (consensus document of the working Group on GLP, n*13). These
analyses were done by out the HPLC/UV quantification method validated during
the study RNO7-12248 (not under GLP scope).

The test items were sent by INSTITUT PASTEUR DE LILLE (1, rue du Professeur
Caimette, BP 245, 59019 Lille cedex, FRANCE) and received at the laboratory on October
30, 2007. They were identified by SGS Multilab Rouen BPL07-0029.001, BPL07-0029.002,
BPL07-0029.003, BPL07-0029.004, BPL07-0029.005, BPL07-0029.006, BPL(07-0029.007
and BPL07-0020.008.

Catechol content has been determined by weighing about exactly 0.4 g of test item in a 50
mL volumetric flask, adding about 45 mL of MilliQ water, placing in the 20°C water bath for
temperature equilibrating, adjusting to the mark with MilliQ water, filtrating with a Millex filter
and injecting in the chromatographic system, using external standardisation for
quantification.

Above procedure was led 2 times for each test item to analyse.

Results are described below;
Sponsor's test item SGS Multilab test Catechol content Difference
reference F&P-IPL 070402 ltem reference (mg/ml) (%)
No chromatographic
Distilled water J1 BPL07-0029.001 peak detected -
10 mg/mL J1 BPL07-0029.002 9.77 -2.3
20 mg/mL J1 BPLO7-0029.003 194 -3.0
40 mg/mL J1 BPL07-0026.004 40.5 +1.3
Distilled water J2 BPLO7-0029.005 | MO p“d“"k' Mfff?;’é.d"p'“° .
10 mg/mi. J2 BPL.07-0029.008 9.75 2.5
20 mg/mi. J2 BPL07-0028.007 19.0 -5.0
40 mg/ml. J2 BPL07-0029.008 40.2 +0.5

A satisfactory agreement was observed between the actual and nominal
concentrations of catechol in treatment solutions used in the in vivo comet assay
performed on stomach and duodenum. Indeed, the deviations from nominal
concentrations were within an acceptable range of £10%.

Furthermore, sclutions of catechol can be considered as stable because the results
obtained for a solution of catechol at 10 mg/mL prepared on October 08, 2007 do not
differ from more than 8% from the mean of 23 previous measures determined for
precision study {cf. report RNOT-12248).
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Names and positions of investigators who participated in the major parts of this study
phase.

Analysts

Dorothée LAPERDRIX : Chemist, A.U. specific detection HPLC ORG 01.

Principal Investigator
Grégory BOUILLIS, Chemical Formulations Customers Projects Manager.
Substitute

Aude DE SLOOVERE, Organic Chemistry Production Unit Manager.

Original : x 1 Study Director
x 1 GLP archive 8GS Multilab Rouen
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1. CONTEXT OF THE STUDY

- Test facllity:

- Study Director

- Principal Investigator :

- Principal investigator

substitute :

- Test site :

- Test Site management:

- Test site Quality assurance :

- Estimate :

= Organisation of
the study phase :

INSTITUT PASTEUR DE LILLE
1, Rue du Professeur Caimette
BP 245

59019 LILLE Cedex

FRANCE

Ms WATZINGER Malene

Mr Grégory BOUILLIS

e-mail : gregory.bouillis@sgs.com

Tel.: +33 2 35 07 91 87

Fax: +3323507 91 22

Chemical Formulations Customers Projects Manager

Ms Aude DE SLOOVERE

e-malil : aude.de sloovere@sgs.com

Tel.: +3323507 9173

Fax: +33 23507 9163

Organic Chemistry Production Unit Manager

8GS Muitilab, Laboratoire de Rouen

65, Rue Ettore Bugatti - BP 80014

F-76801 SAINT ETIENNE DU ROUVRAY Cedex
France

Tel.: +332 3507 91 81

Mr Yvon GERVAISE
Tel.: +33 2 3507 91 80

Mrs Corinne SBAPETA
e-mail : corinne.sapeta@sgs.com

DRO07-2709 Revision 1 dated November 22, 2007 and
approved by the Sponsor on December 04, 2007.

Cf. Sheet IM-0029 dated on December 05, 2007
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- Abilities of the laboratory for the study phase :
e G.L.P. by the G.I.P.C. according to the
Directive 88/320 EEC :
o Physico-chemical testing
o Environmental toxicity studies on aquatic and
terrestrial organisms
o Studies on, behaviour in water, soil and air ;
bioaccumulation
o Residues studies
o Analytical and clinical chemistry
Into practice of the French decres $8-1312 dated 31"
december 1998
A copy of GLP acknowledgment is supplied in addendum to the final report.
o Laboratory accredited COFRAC under n° 1-0281

- Laboratory investigations :
All tests bound in this program were carried out by 8GS
Multilab, Laboratory of Rouen.
Tests were realised in accordance with the study
plan BPL 07-0029 rev 0 dated on December 05, 2007.

2. STUDY CONTENTS

The aim of this study was the analysis of catechol in treatment solutions used in the in vivo
comet assay performed on stomach and duodenum, in compliance with the principles of
Good Laboratory Practices (GLP) according to the French decree (98-1312) and the
application of the OECD principles of GLP to the organisation and management of muiti-
site studies (consensus document of the working Group on GLP, n°13).
The density determination (MO-0225) has also been carried out on catechol solutions
prepared by $GS Multiab (BPL07-0029.009) to express the content of catechol with a
fitted unit.

These analyses related to the determination of:
+ Catechol content according to quantification method by HPLC/UV validated
during the study referenced RN07-12248 (not under GLP scope).

Analyses were done on test items referenced BPL07-0029.001, BPL07-0029.002, BPLO7-
0029.003, BPL07-0029.004, BPL07-0028.005, BPL07-0029.008, BPL07-0029.007 and
BPLO7-0029.008.

A catechol stability study was carried out on a test item solution referenced RN 07-12248.
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3. TIME SCHEDULE
Satellite study was carried out according to the following time schedule.

8tudy phase initiation December 05, 2007
Satellite Study Design approval date
(study director) December 06, 2007

Start of the experimental determination December 17, 2007
End of the experimental determination December 18, 2007

Experimental determination approval December 20, 2007 (e-mail)

date (study director)

Amendment None

Issue of the Final sateflite Report (Draft1)

to ap al December 27, 2007
Issue of the Final sateliite Report (Draft2)

to approval January 08, 2008
Issue of the Final satellite Report January 14, 2008

4. MEANS OF COMMUNICATION WITH THE STUDY DIRECTOR

The Principal Investigator has communicated with the Study Director by phone or/and E-
mail.

The Principal Investigator has sent to the Study Director raw results of this study phase
(Exce! file) in a timely manner.
These resuits were included in this final satellite report after Study Director's approbation.

8. TESTITEM
AQUEOUS SOLUTIONS CONTAINING CATECHOL received on
October 30, 2007.

Qrigin: INSTITUT PASTEUR DE LILLE (IPL) (1, rue du Professeur Caimette

- BP 245 - 58019 LILLE Cedex — FRANCE)
Minimum 1 ml per test item.
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Test Hems dentfication:

IPL's references Amount (g) sgf.::ﬂ:b Description
FoFFL 0704021 2685(1) | BPLO7-0020.001 s°"’°£;t(ﬂ)’ﬁ"‘d
Fsp}";';g,gfz N 2700(1) | BPLO7-0029.002 ";‘u;':::‘(’: by
Fsp ;‘;’Lm‘;m” I 2700(1) | BPL07-0029.003 gu::n"‘(’;gi‘“ﬁ)_
Fspﬁ';ﬂ%?n‘fz i 2697 (1) | BPL07-0029.004 gu‘;:n“ﬂ;‘:"“mf)
 Dltliod watar | 2648() | BPLOT00Z0005 | foNert
Fsp“':';nz:’n‘fz 2 2715(1) | BPL07-0029.008 :;I‘m‘(’: f;qn:jﬂ)_
Fsp‘z':tn‘zg"? 2 2726(1) | BPL07-0029.007 &‘m“(’;gq““; N
Fspﬁl;nzrfz 92 2744(1) | BPLO7-0029.008 3;;"‘(’10“‘““,’:5
Batch FPC0819301 139.9(2) | BPLOT-0029.000 |  Catechol flakes

(1) Gross weight weighed by SGS Muitilab at reception.

(2) Gross weight weighed by 8GS Multilab on December 05, 2007.

Safety data sheet of catechol has been sent by the sponsor and is supplied in appendix of

this satellite study design.

buring the sfudy: Storage in a freezer at less than -18°C, in the dark (the
temperature has been followed each working day with IM-0137).

After the study. See 12.2. Information on archival storage for test items.

for this product.

ion : In accordance with the sponsor’s safety data sheet
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6. REFERENCE ITEMS
Name Catechol
Chemical Name (CA): 1,2-Benzenediol
CAS number 120-80-9
Provider FLUKA
Batch: 1325632
Purity: 99.99 %
Date of certificate: February 07, 2007
Expiration date: January 01, 2009
Appearance: Fine crystals and flakes
Storage conditions: in a refrigerator at 4°C and under argon

8afety instructions:

Do not take in, do not inhale and avoid skin and eye
contact

The reference item was used for external quantification.
A copy of the reference item certificate is supplied in appendix of this final satellite report.
MilliQ water (purified water for HPLC) was used to check the oscillating densimeter used for

density determination.
7. REAGENTS (or equivalents)
Reagents Supplier | Purity | Reference | Batch No.
MilliQ Water HPLC quality water is produced in the laboratory
Acetonitrile $DS - 00837G21 D710071071
Phosphoric acid PROLABO 85.8% 20824.295 07D260505
8. EQUIPMENT (or equivalents)
Equipment Labo No. Technical file
MilliQ water system 4114 DT-00468
Ultrasonic bath 3444 -
Uttrasonic bath 3448 .
I 3 17
High performance liquid chromatograph 2695 SO Mo OT-0444
(WATERS) with diode array detector 2996 SGS M0181
[ Thermostated water bath 4529 DT-0240
Precision scale 4522 DT-0184
1000 pl pipettor 107 -
8000 pL pipettor 86 .
Reference item storage refrigerator 4112 DT-0018
Test item storage refrigerator B1104 DT-0244
Test item siorage freezer 363 %1’—02}24
| Osciilating densimeter 3494 T-0266
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HPLC column used for this study is Hypersi GOLD C18 (Thermo reference: 25003-
154630), 4.6 x 150 mm (3 ym), and guard column with equivalent phase as followed:

Labo No. Serial Number
Cco7-18 0375201E
Other equipment used are:
Equipment Reference Batch
Usual laboratory glassware . -
HV-0.45um Millex fiters (PVDF) SLHVO3IINK RTEN48536

 Empower chromatographic software Version 5.00 -
Excel software Version 2003 -

The laboratory does not resort to any outside equipment to carry out tests.
N.B. : DT means technical file.

9. DATA RECORDING

The computer applications programs used to acquire and derive data for this study phase
included Word, Excel and Empower Software.

Excel sheets used for this study phase were verified with a data set and cells were locked
with a password by the quality assurance unit.

Software Empower supplied by Waters Corporation has been validated (certificate of
software validation, product n° 6687000437EN). Once more, every year, a standard
operating procedure is carried out by 8G8 Muitilab Rouen, to check software resuits.

10. AMENDMENTS/ DEVIATIONS (Modification forms)

No modification from the sateliite study design, and from SGS Multilab standard operating
procedures’ (SOP) were done.

The amendment n°1 (control of concentrations in treatment solutions performed by SGS
Muttitab) from the Fina! Study Pian IPL was signed and dated by the Principal Investigator.

11. PROCEDURES
11.1. Operating procedure: density determination

In order to express resuits in g/L, density was required and had to be determined.

Density at 20°C was determined with an oscillating densimeter, according to ASTM D4052-
96 (MO-0228).

As the amount of test item was not enough to allow the measurement of density, it has
been decided to prepare catechol aqueous solutions of similar concentrations and use the
density of these solutions for the calculation of test items eatechol concentration.
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Catechol used for these preparations was the one used for the validation of the method
(see report RNO7-12248), provided by RHODIA on August 30, 2007 and referenced for this
study phase BPL07-0029.009.

A copy of this test item certificate is supplied in appendix of this final sateliite report
(certificate provided by RHODIA).

11.1.1. Principle of density determination

The principle is to introduce the solution in an oscillating sampling tube whose oscillation
frequency modification due to the variation of tube mass is used, in association with
calibration data, to determine the sample density.

11.1.2. Preparation of catechol aqueous solutions
3 catechol aqueous solutions have been prepared as followed:
o Weighing about exactly (with a precision of 0.01 mg) 500 mg of catechol flakes in a
50 mL volumetric flask (solution at about 10 mg/mL). Dissoiving the catechol in
about 45 mL distilied water by placing it in an uitrasonic bath. Adjusting to the mark
after equilibrating at 20°C in the water bath.
+ Weighing about exactly (with a precision of 0.01 mg) 500 mg of catechol flakes in a
25 mL volumetric flask (solution at about 20 mg/mL). Dissolving the catechol in
about 20 mL distiled water by placing it in an ultrasonic bath. Adjusting to the mark
after equilibrating at 20°C in the water bath.
o Woeighing about exactly (with a precision of 0.01 mg) 1000 mg of catechol flakes in
a 28 mlL volumetric flask (solution at about 40 mg/mL). Dissolving the catechol in
about 20 mL distilled water by placing it in an ultrasonic bath. Adjusting to the mark
after equilibrating at 20°C in the water bath.

11.1.3. Expression of density determination
The resuit is given by the oscillant densimeter measurement and is rounded off to the third
decimal.

The final resuit is expressed as the mean of two independent tests.

11.2. Operating procedure: Catechol quantification by HPLC/UV

11.2.1. Preparation of test items

Tests were realised by weighing about exactly 0.4 g of test item in a 50 mL volumetric flask,
adding about 45 mbL of MilliQ water, placing in the 20°C water bath for temperature
equilibrating, adjusting to the mark with MilliQ water, fittrating with a Millex filter and
injecting in the chromatographic system, using external standardisation for guantification.
Above procedure has been led 2 times for each test item 10 analyze (Test items BPLO7-
0029.002, BPL07-0029.003, BPL07-0029.004, BPL07-0026.008, BP107-0028.007 and
BPL07-0029.008).

Test kems BPLO7-0029.001 and BPL07-0029.005 are solvent blanks (distiled water) and
have been injectad as they are to check the absence of any catechol chromatographic
pesk in solvent blanks.
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11.2.2. Preparation of reference items
Catechol contents in test items were caiculated from chromatographic peak area using a
calibration curve with 5 reference item solutions prepared as followed:
o Weighing about exactly (with a precision of 0.01 mg) 50 mg of reference item twice
in two 50 mL independent volumetric flasks. Dissolving the reference item in about
45 mL MilliQ water by placing it in an uitrasonic bath. Adjusting to the mark after
equilibrating at 20°C in the water bath.
o Diluting 2 times (by pipetting 10 mL in a 20 mL volumetric flask), 10 times (by
pipetting 5 mL in a 50 mL volumetric flask) and 50 times (by pipetting 2 mL in a 100
ml volumetric fiask) one of these standard stock solutions.
¢ Diluting 4 times (by pipetting § mL in a 20 mL volumetric flask) and 20 times (by
pipetting 5 mL in a 100 mL volumetric fiask) the other one.
¢ All above dilutions have been realised using MilliQ water at 20°C in the 20°C water
bath and then been injected in the chromatographic system.

11.2.3. Preparation of elutant
Elutant solutions were prepared as followed:
e  Water at 0.1% of phosphoric acid 85%: pipetting 2 mL (using 5000 pL pipettor) of
phosphoric acid 85% in a 2000 mL volumetric flask and adjusting to the mark with
MilliQ water.
e Acetonitrile at 0.1% of phosphoric acid 85%: pipetting 1 mL (using 1000 pL pipettor)
of phosphoric acid 85% in a 1000 mL volumetric flask and adjusting to the mark with
acetonitrile.

11.2.4. Chromatographic conditions
All reference item and test items solutions have been injected in high performance liquid
chromatography (HPLC) coupled with UV diode array detector according to following
conditions:

* Flowrate : 1 mL/min

¢  Wavelength : 276 nm
Column : Hypersil GOLD C18, 250 x 46 mm (3 um) and guard column with
equivalent phase
¢ Temperature : 30°C
¢ Injection volume : 20 pL
o Retention time : About 8.6 minutes

o Elutant :
zn“;:; Acetonitrile at 0.1% of phosphoric acid (%) | YVaterat0.1% &?"""’h"m acid
0.0 5 95
18.0 5 [1]
151 90 10
18.0 90 10
18.1 : 95
250 5 o8

The “sample list” began with some reference item solutions injected several times, a
solvent blank (MilliQ water), and the test item solutions injected twice, intercalating
reference item regularly. At last, the “sample list” ended with some reference item solutions
again.
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Distilled water of day 1 (test item with reference BPL07-0029.001) was injected as it is
before injections of solutions of day 1 (test items with reference BPL07-0029.002, BPL07-
0029.003 and BPL07-0029.004).
Distilied water of day 2 (test item with reference BPL07-0029.005) was injected as it is
before injections of solutions of day 2 (test items with reference BPL07-0029.008, BPLO7-
0029.007 and BPL.07-0029.008).

11.2.5. Expression of results
Contents of catechol in test items were calculated with following formula:

\ {Mean area test item ; — Intercept )x V x purity x10
= X

X Slope x mj

Density

where :

[X}= catechol content in test item solution preparation n®j, expressed in g/l

Mean area test item j = mean peak area (for 2 injections) of the test item preparation n°j.
intercept = intercept of the calibration curve obtained with reference item solutions.

V = final volume in L of the test item solution.

purity = purity of the reference item (%)

Slope = Slope of the calibration curve obtained with reference item solutions.

m j= weight of test item for preparation n*jin g.

Density = Density at 20°C of catechol solution with similar concentration (g/mlL).

No result has been calculated for test items BPL07-0029.001 and BPL07-0029.005
because they are distilled water and are used only to prove the absence of catechol in
matrix blanks.

For test iems BPL07-0028.002, BPL07-0029.003, BPL07-0028.004, BPL07-0029.0086,
BPLO7-0020.007 and BPLO7-0029.008, results are given as the mean of 2 independent
preparations.

All resuits are rounded off in order to have 3 significant figures.

11.3. Catechol stabllity study

in order to ensure that there is no molecule degradation by freezing or in time, a
determination of catechol content has been done on a catechol solution made for method
validation (see report RN07-12248).

This aqueous solution of catechol at about 10 mg/mL has been made in the laboratory on
October 05, 2007, using test tem BPL07-0026.009. It has been used for precision study
and 25 measures of catechol content have been realised on 3 different days (on October
05, 24 and 30, 2007). This solution has been kept in a freezer at less than -18°C.

To prove the stabiiity of catechol, a determination of catechol content in this solution has
been realised at the same time than the determination of catechol content in test items.
Preparations has been realised as described in chapter 11.3, and content has been
caiculated as described in chapter 11.2.5.
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11.4. Quality procedures

The laboratory applied general and specific procedures described in the quality system in
compliance with GLP requirements.

Quality manual and GLP quality plan could be supplied on request.

12. RESULTS OF TESTS ACCORDING TO G.L.P. REQUIREMENTS

Test items were analyzed in compliance with the methods.
12.1. Density determination

ThIS solutlon has been prepared on Decomber 17, 2007 by weighing 0.50326 g of test item
BPL07-0029.009 (purity : 99.7%) in a 50 mL volumetric flask (final concentration of 10.035
mg/mL).

Test n°1 Test n°2
Date of analysis December 17, 2007 December 17, 2007
Density (g/mL) 1.00036 1.00037
Mean density (g/mL) 1.000

This sciition has bovn propared o December 17, 2007 by weighing 0.50106 g of test item
BPL07-0028.009 (purity : 99.7%) in a 25 mL volumetric flask (final concentration of 19.982
mg/mL).

Test n*1 Test n*2
Date of analysis December 17, 2007 December 17, 2007
Density (g/mL) 1.00253 1.00256
Mean density (g/mL) 1.003

Thls soluuon has b«n proparod onDecembor 17, 2007 by weighing 1.08738 g of test item
BPL07-0028.009 (purity : 99.7%) in a 25 mL volumetric flask (final concentration of 42.567
mg/mL).

Tost n*1 Test n°2
Date of analysis December 17, 2007 December 17, 2007
Density (g/mL) . 1.00748 1.00744
Mean density (g/mlL.) 1.007
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12.2. Catechol quantification by HPLC/UV
Analyses were carried out on December 17, 2007.
Sponsor's test tam . Sample Final y
reference $0S Mutiabtest | | LERY | o %‘.”)"' Mean | RSD | Mean | Difference
FSP-IPL 070402 Rem reference @ (mL) %) | (%) | (mgimL) (%)

BPLOT-0029.003

A satisfactory agreement was observed between the actual and nominal
concentrations of catecho! In treatment solutions used in the In vivo comet assay
performed on stomach and duodenum. Indeed, the deviations from nominal
concentrations were within an acceptable range of $10%.

12.3. Catechol stability study

Resuilts obtained for a solution at 10 mg/mL of catechol, prepared in our laboratory for a
precision study (cf. report RN07-12248.001), not under GLP scope:

Date of analysis

Measure (g/kg)

Wean (g/kg)

October 05, 2007

9.80

9.84

9.81

9.68

9.79

RSD (%)

9.83

0.84

October 05, 2007

9.94

9.89

9.82

8.89

0.59

October 24, 2007

10.1

10.1

10.1

9.84

10.0

10.0

1.18
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Date of analysis Measure (g/kg) Mean (g/kg) RSD (%)
10.1
9.88
October 24, 2007 9.98 9.97 0.80
9.89
9.99
10.1
9.98
October 30, 2007 10.0 9.98 0.91
8.89
9.92
General mean: 9.94 ]
Date of Sampie | Final volume | Catechol | Mean RSD
anplysis | weight(@) | (L) @) | (ghg) | (%) |
Tost n*1 12-17-2007 0.43148 50 8.76 9.80 0.58
Test n*2 12-17-2007 0.43560 50 9.84 ) .
Mean of 25 precision study measures (g/kg) 9.94
Difference (%) -1.41

Solution of catechol can be considered as stable because the resuit does not differ from
more than 5% from the mean of 25 previous measures (5% is the value provided by the
FAO for storage procedure of pesticide formulations). The solution of catecho! was
prepared on October 05, 2007.
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13. INFORMATION ON ARCHIVAL STORAGE
413.1. Documents

Documents referring to the G.L.P. study and study phase (copy of study plan and
subsequent amendments, satellite study design, final satellite report, modification forms,
raw data, check list) are stored in a box by study in a locked cupboard in the basement of
our Laboratory.

The study phase is archived after the totality of the study phase is finished off for the Study
Director and after his approbation.

After ten years, with the approbation of the Sponsor, ali documents referring to the study
phase are destroyed or retumned to the Sponsor.

Access : described in the GLP quality plan n°1.

Archivist : quality manager.

Documents referring to the staff are conserved in a locked cupboard in the office of the
laboratory and during sl the company existence.

Documents referring to other information are stored in the basement of our laboratory or in
the analytical room for 10 years.

Documents referring to this study phase are available for consuitation by the Study Director
at 8G8 Muttilab Rouen.

13.2. Material

Reference items :
One specimen of each reference item is stored for a period of time specified by analysis
certificates.

Test items :

All samples of test items are disposed of after the finalisation of the study phase (date of
approbation of final satellite report). The Study Director will be informed with the form
referenced MOD-0002.

Remaining samples of test items were disposed of after analysis.
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REPORT

Appendices

Appendix 1 : Copy of test item BPL07-0020.009 (catechol flakes) ceriificate (French
version)

Appendix 2 : indicative chromatograms (1)

Appendix 3 : Copy of reference item (catechol) certificate

Appendix 4 : Copy of GLP certificate delivered by GIPC

22
23
28
29
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APPENDIX 1 : COPY OF TEST ITEM BPL07-0029.009 (CATECHOL FLAKES) CERTIFICATE (FRENCH

Article : nolre / volre

VERSION)

33 473 73 6000

| oten

Dale
23 . 0& 2007
| Poate do chinmandeDele

Poals dordeOnte

Certificat d'analyse

désignation
11459 CATECHOL FLAKES BIG BAG 1000 KG 7

Cer article a été produit conformément syx exigences FMC.
* Confoxmité garsntie, résultat en fréguence.

Lot PPCO615301 /datedefebricaion 15, 07.20067dute de rt-anelyse 15 .07 .2008

Titre % 0wy 888 -

Poinl de Fusion © 1047 1087 .
AcD

Phinol % <0 0100 . 0,4500

Hydroguiorns * % «0,0000
S

DHB.Q % £,1300 - 2,2000
CLHP

Acide benzoique % < 0,180 - 90,4000

Acioha Wy NeOH 0.1h/100g * mi 84 . 500
vt e

dot libéxé le ;17.07.2006 4
. Reéspon

Bernadette IAREILLE

aable Laboratoire ; +33 472 736 179
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- Example of

APPENDIX 2 : INDICATIVE CHROMATOGRAMS (1)

chromatogram of a solution of reference item at about 0.05 g/L :

0,008
0,080
0,098+
00804
00es]
9.0404
0%
@ 00
0424
08204
aps
0,010
9,006 4

0.0004—

0,008

JI— N P

200 450 800 850 1080 1200 4400 160  f6@0 2000 2000 2400
Mrubes

- Example of chromatogram of the test item BPL07-0029.001 (Distilled water) :

0.0074
0,008+
60081
.04
0,03
0,002
0001
0,000+
2,001 4

00634

e

i

Fy

200 420 &30 380 1080 1200 1400 1600 20 000 1M 200
Mo
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APPENDIX 2 : INDICATIVE CHROMATOGRAMS (2)

- Example of chromatogram of the test item BPL07-0029.002 (10 mg/mL) :
0,100

080
00004
0270
0,080
60804

2
0,040

0,530

0,020

o A

a v

/\.__.l_/—~

800 @3 1000 1200 1420 1690 1888 W0 20 2480
Mentes.

1 am

- Example of chromatogram of the test item BPL07-0029.003 (20 mg/mL) :

.18
a8
0,144
0,124
0,194
0,084
0,004

(Y%

" I\

AN —— ]

1)

1000

1280
Mirstes

LA I
IV IR

10 2m N M0
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APPENDIX 2 : INDICATIVE CHROMATOGRAMS (3)

- Exampie of chromatogram of the test item BPL07-0029.004 (40 mg/mL) :

0,38

8,3

0,26

0,204
4

0,154

0,104

one] L
000 - J - AN A

T Y

20 450 #0890 1080 1200 1400 1800 1880 300 1M MO
Mntes

- Example of chromatogram of the test item BPL07-0029.005 (Distilled water) :
0,0074

0008
60034
6,004
0,003
06,0024
00014

mim

0,001

®

0,0024

003

20 43 &5 800 1080 1280 1400 1480 1600 3000 200 240
Miruiss
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APPENDIX 2 : INDICATIVE CHROMATOGRAMS (4)

- Example of chromatogram of the test tem BPL07-0020.006 (10 mg/mL) :

0,100

0,000
00804
opr9]
0,080

it
004
0,020+
0,020
opto] \

o L N —

200 430 820 800 1600 1200 {480 600 1800 2000 2200 2400
Mnites

- Example of chromatogram of the test item BPL07-0028.007 (20 mg/mL) :

0,184

016+
0,14
0,121
0,104
2 oos.
0,08

0044

A

A

000

s%0

- ’ .LL

830 1000 1300 1480 1820 800 2000
‘Mrudes

YRR
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APPENDIX 2 : INDICATIVE CHROMATOGRAMS (5)

- Example of chromatogram of the test item BPL07-0029.008 (40 mg/mL) :

2.4 &

4
0,204 4

0] ﬂ

0,204

2

0,154
0104

0054 l
] /\ 4

0,00 .
200 480 800 800 1000 1200 1400 1850 1800 2000 2200 2480
‘Miutes
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APPENDIX 3 : COPY OF REFERENCE ITEM (CATECHOL) CERTIFICATE

L5 N
;“ R
B i -

-

SIGMA-ALDRICH

Certfiicata-Analysis

i Svaalized, K95.5% (HPLE)
15880 %

Fhilcs

Gty h2-(0H),

110.11

IR
108 61

colohiness

s i
1IN 10 ML weoR
6542 %
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APPENDIX 4 : COPY OF GLP CERTIFICATE DELIVERED BY GIPC

CROUPE INTERMINISTERIEL DES PRODUFTS CHIMIQUES
Pwinie 12 DEC, 2005

OBJET : Evaluation de Ia conformité aux B.P.L. sclon la directive 2004/10/CE du 11 février 2004.

C ¥ 4 votre eng vis A vis du OIPC et ds COFRAC et en application du décret
n® 8)-278 025 mars 1931 portant création d"un Groupe Interministérie! des Produite Chimiques (GIPC),
modifié notamment par le décret 90-206 du 7 muars 1990 ot parle décret b° 93-1312 dis 31 décembre 1998

Ins bonnis peatiques de e vous confirme que lo GIPC, sz vu des résultats du
contrdle exercé par ke Comité frangais d*accréditstion (COFRAC) - Section Labaratoires 2 décidé pour
votre instaliation du statut suivent :

Respect des principes de B.P.L.

Domiifves de reconnsissante :

DO 1+ sssnis physice-chimiques

0 ¢ dtwdes beotoxicologhques sur Jés organismes aquatiqmes ¢t !

0 8- dtudes portunt sur ke comportement dans Feam, dans Is 3ol of dans I'air ;
blosccamulistion

O 6- études portant sur les vésidus - ;
D 8- mithodes de chimic asalytique st clinique i

Date &% tion : 28 & 29 bre 2005 [ inspection de remouvellement {i.r)
[ inspection d’extension (Le)

Datp-de décision du G.LP.C. : 9 décembre 2005
Date de prise d°effet : 29 novembre 2005
Anndée de preatidre conformité . 1993

Durée de validits : 18 mois

po.

La Président,

iller 4Btat h.
$GSMULTILAB Technopdie du Madriflet
65 rue Ettore Bugatti

Soctiartas ghairal du GIFC - DOR- Simap - 17, roe Villot 73572 Parls colen 12
Tétdphone ; O1 $3 44 96 10— Thidoopée : O1 53 44 91 72
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MODIFICATION FORM No.1

Justifications : The appendix of the final satellite report.

The validity date of our assessment of compliance with Good Laboratory Practices (GLP),
displaid in the firal report referenced above (Study director reference : FSP-IPLO70402 /
CATECHOL / RHODIA), expired on May 29", 2007. Nevertheless, 8GS Muitilab, Laboratoire de
Rouen has obtained from the French authorities the prolongation of its validity until the next
audit, with retroaction since May 29™, 2007 (see below).

The French authorities (GIPC) sent us the new assessment of compliance with Good Laboratory
Practices (GLP) under EC directives.

Amend the following paragraphs as indicated by the underlined words and sentences.

OIUET : italongation d¢ In Sclentiun ce enaliwmist ax BEL,

loasivig: Jo Diceowar,

hmam-nhsmmmmm--u
amfme wx pelacipes @ BPL pour yoe foefe de I3 mcis & complar ki 29
mm s‘lm”lﬂw -
% WAeTAY S w
Vnm«m“:ﬂfﬂdfnmdhhmuwml“
detober 2007 2 Bn damnlrune 2 I #ohurdion de

Dans Faihals do € sotrvesy Prividest du PG, petic lwmmes w'e pi
e tulr o done 3¢ ooy sr Tlapeclon sifocude.

] jupes de Ja SSeision. 3o G ors 40w
prochaioe ghomd m@ﬁf:‘mumbuﬁ'fﬁwam
unsitnine Jo 12 Hhiciebi

BF Y0014
8001 BAINT ELTHINK, BRI MOUNRAY CEDEX

N T—

MINISTERE PE LUECANAMIE
DK LINDBSTRIE XT PT L ERFRGS
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=

M;-S LU )

Ot ; Tealuicn da Ja ool s Bomses Prafigues: S Caboioires (RPL) slas ox dircctives.

FOOUNCE o SIS d 1 Foerioe 2004,
wih tioul b

Sulfoct
mumminmm

Y Praciioes {d ) wacder the 11 divectives

M

.:’,..;.Lmaumm qnwﬁ;‘ahb«u“
&c&-lnms i pediques adlfhuit ko ddarct

RI278 M 25 aap $961 pore sriaéion S eompe. ke um hhojeues. je
vous gonfisne B IPC, v oy wisillex do coimdls wocd = Contek Saogals
Tmcobdiailon Socten b :

yow Mot 2 GIFC, the rusitit @5 i Bt wiealtvest iy the Erock Cossidpee
'] Suction has token the folkralsy decisioi rebsur b your
e pelavipes 35 DPYL Date Zhupestion : 13 33 actibes 2007
Ragpest of e GLP principits Date of desprecion : 23-38 otsoker 3047
o yrseyerreeli Tinpeciion e onstrih pivicidiys
- i {
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Pgee o ber; 213 wsdobir 267
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%01 IARCT RANE DX ROUVRAY CIDEX

Aasrords premidec ooniformite: 1993
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Ticie o valicity: 18 soomtie
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-~ — e

ermmmm
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This modification form was made in 2 original specimens. One must be returned by the Study

director.

For approval

Visa Date

Director of Instafiation $GS Muitilab,
Laboratory of Rouen

Yvon GERVAISE w May 186, 2008

Principal Investigator

Grégory B . . 2008

$GS Muttilab, Laboratory of Rouen e
Test Site Quality Assurance Corinng’SAPE i May 18, 2008
STUDY DIRECTOR : -
Naffie : Ms WATZINGER Malene
Company : INSTITUT PASTEUR DE LILLE Date 3 /“/ oy

v | e
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